
PLANT unit) @ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 11/29/2005 32.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 11/29/2005 18

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 11/29/2005 18

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 11/29/2005 13.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 12/13/2006 35

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 12/13/2006 36.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 12/12/2006 18.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 12/12/2006 18.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 1/9/2008 32

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

OIL FUEL

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A NOX 2/8/2008 21.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 12/7/2004 0.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 2/7/2005 4.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

test on oil at peak load....test at base load 4.7ppm 
nat gas peak 7.4ppm...base load 13.5

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 11/29/2005 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

peak load on oil

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 11/29/2005 3.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 12/13/2006 1.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 12/12/2006 7.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 12/12/2006 2.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050003
CHARLES LARSEN 
MEMORIAL POWER 
PLANT

SWD POLK A Y 8
Simple and Combined Cycle 
CTs (Phase II Acid Rain 
unit)

A CO 12/13/2006 2.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Catalyst Air Management

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A CO 12/10/2004 0.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A NOX 3/20/2007 6.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A NOX 6/4/2003 6.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

DID NOT OPERATE IN THIS MODE >400 HR

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A NOX 3/18/2004 6.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A NOX 12/10/2004 6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A CO 3/20/2007 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A CO 3/18/2004 0.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

oxidation catalyst in operation

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 28
250 MW Combustion 
Turbine UNIT 5 (Phase II 
Acid Rain Unit)

A CO 5/14/2003 0.22

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A NOX 7/7/2006 0.42
POUNDS PER 
BILLION BTU 
HEAT INPUT

RATA-

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/17/2005 0.00001
POUNDS PER 
MILLION BTU 
HEAT INPUT

DID NOT OPERATE IN THIS MODE >400 HR

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/15/2005 0.28
POUNDS PER 
MILLION BTU 
HEAT INPUT

DID NOT OPERATE IN THIS MODE >400 HR

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/14/2007 0.07
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
1050004

C.D. MCINTOSH, JR. 
SWD POLK A Y 5

McIntosh Unit 2 FFFSG 
A PM 6/15/2005 0.08

POUNDS PER 
MILLION BTU 
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ELECTRIC POWER PLANT (Phase II Acid Rain Unit) HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/12/2007 0.207
POUNDS PER 
MILLION BTU 
HEAT INPUT

sootblowing

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/21/2006 0.13
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc. SOOT BLOWING

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A SO2 6/12/2003 0.47
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A SO2 6/17/2005 0.66
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A SO2 6/9/2004 0.57
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A SO2 1/18/2007 0.57
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A SO2 7/7/2006 0.43
POUNDS PER 
MILLION BTU 
HEAT INPUT

determined during RATA testing

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/12/2003 0.51
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/17/2005 0.48
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/9/2004 0.26
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 1/18/2007 0.51
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 7/7/2006 0.42
POUNDS PER 
MILLION BTU 
HEAT INPUT

determined during RATA testing

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A NOX 10/2/2007 0.324
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A SO2 7/7/2006 0.43
POUNDS PER 
MILLION BTU 
HEAT INPUT

RATA

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/9/2004 0.03
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 1/18/2007 0.028
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/6/2003 0.086
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/6/2003 0.15
POUNDS PER 
MILLION BTU 
HEAT INPUT

sootblow

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/21/2005 0.095
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/21/2005 0.127
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/3/2004 0.068
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/3/2004 0.079
POUNDS PER 
MILLION BTU 
HEAT INPUT

sootblowing

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/21/2006 0.072
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc. STEADY STATE

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/9/2003 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 1/1/2005 0.0001
POUNDS PER 
MILLION BTU 
HEAT INPUT

oil/refuse/petcoke not burned

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 1/1/2005 0.0001
POUNDS PER 
MILLION BTU 
HEAT INPUT

oil/refuse/petcoke not burned

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 1/1/2005 0.0001
POUNDS PER 
MILLION BTU 
HEAT INPUT

oil/refuse/petcoke not burned

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/17/2005 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/17/2005 0.0001
POUNDS PER 
MILLION BTU 
HEAT INPUT

fuel not burned

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/17/2005 0.00001
POUNDS PER 
MILLION BTU 
HEAT INPUT

DID NOT OPERATE IN THIS MODE >400 HR

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/17/2005 0.00001
POUNDS PER 
MILLION BTU 
HEAT INPUT

DID NOT OPERATE IN THIS MODE >400 HR

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 1
McIntosh Unit 1- FFFSG 
(Phase II Acid Rain Unit)

A PM 6/17/2007 0.088
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A PM 5/30/2003 0.08
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A PM 6/8/2004 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 6
McIntosh Unit 3 FFFSG 
(Phase II Acid Rain Unit)

A CO 10/2/2007 0.0105
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A NOX 5/30/2003 0.29
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/8/2004 0.28
POUNDS PER 
MILLION BTU 
HEAT INPUT

LAKELAND 
ELECTRIC

1050004
C.D. MCINTOSH, JR. 
POWER PLANT

SWD POLK A Y 5
McIntosh Unit 2 FFFSG 
(Phase II Acid Rain Unit)

A NOX 6/14/2007 0.25
POUNDS PER 
MILLION BTU 
HEAT INPUT
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CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 13
Two existing peel dryers w/ 
five WHEs

I PM 1/17/2006 6.5 POUNDS/HOUR dryer #2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 13
Two existing peel dryers w/ 
five WHEs

I PM 1/24/2005 16.066 POUNDS/HOUR Dryer#1 10.462 lb/hr and Dryer #2 5.604lb/hr

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 1
No. 1 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/18/2008 7.9 POUNDS/HOUR ATC

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 1
No. 1 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/16/2003 7 POUNDS/HOUR 50.5 tons/hr

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 3
No. 2 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/22/2007 3.337 POUNDS/HOUR atc

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 3
No. 2 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/17/2003 4.9 POUNDS/HOUR 51.5 tons/hr

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 3
No. 2 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/16/2008 3.7 POUNDS/HOUR ATC

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 1
No. 1 Citrus Peel Dryer w/ 
WHEs A, B, C, D, E and F

A PM 1/22/2007 9.893 POUNDS/HOUR atc

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 13
Two existing peel dryers w/ 
five WHEs

I PM 1/17/2006 1.77 POUNDS/HOUR dryer #1

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 1/15/2008 80.87

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ATC

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 1/15/2003 88.57

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 1/22/2007 118

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

atc

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 1/15/2003 81.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 2/12/2004 68.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 1/21/2005 73.98

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 1/20/2006 70.71

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 9

EXISTING 
COGENERATION 
SYSTEM NO. 2 W/DUCT 
BURNER NO. 2

A NOX 1/15/2008 79.96

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ATC

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 2/12/2004 76.35

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 1/22/2007 112

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ATC

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 1/20/2006 89.97

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CUTRALE CITRUS 
JUICES USA,INC

1050023
CUTRALE CITRUS 
JUICES USA,INC

SWD POLK A Y 8

EXISTING 
COGENERATION 
SYSTEM #1 W/DUCT 
BURNER NO.1

A NOX 1/21/2005 69.28

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 24
DRY PHOSPHATE ROCK 
TRANSFER SYSTEM @ 
NORALYN MINE (024)

A PM 5/13/2004 1.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 13
PHOSPHATE ROCK 
STORAGE SILOS 1, 2, 3, & 
12 @ NORALYN MINE (0

A PM 5/13/2004 1.1 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 12
PHOSPHATE ROCK 
DRYER NO. 2 EAST @ 
NORALYN MINE (012)

A PM 6/17/2004 27.4 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 12
PHOSPHATE ROCK 
DRYER NO. 2 EAST @ 
NORALYN MINE (012)

A PM 7/30/2003 32.7 POUNDS/HOUR process rate; 433 tph

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 12
PHOSPHATE ROCK 
DRYER NO. 2 EAST @ 
NORALYN MINE (012)

A PM 6/8/2005 23.5 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 11
PHOSPHATE ROCK 
DRYER NO. 1 @ 
NORALYN MINE (011)

A PM 2/8/2006 26 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 11
PHOSPHATE ROCK 
DRYER NO. 1 @ 
NORALYN MINE (011)

A PM 2/11/2004 15.4 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 11
PHOSPHATE ROCK 
DRYER NO. 1 @ 
NORALYN MINE (011)

A PM 2/14/2003 22.5 POUNDS/HOUR 253 tph

MOSAIC FERTILIZER 
LLC

1050034
CENTRAL FLORIDA 
MINERAL 
OPERATIONS

SWD POLK A Y 11
PHOSPHATE ROCK 
DRYER NO. 1 @ 
NORALYN MINE (011)

A PM 2/9/2005 13.8 POUNDS/HOUR

BARTOW CITRUS 
PRODUCTS, LLC.

1050045
BARTOW CITRUS 
PRODUCTS, LLC.

SWD POLK A Y 6
2 CITRUS PEEL DRYERS 
W/WASTE HEAT 
EVAPORATOR

A PM 2/5/2008 7.153 POUNDS/HOUR ATC

BARTOW CITRUS 
PRODUCTS, LLC.

1050045
BARTOW CITRUS 
PRODUCTS, LLC.

SWD POLK A Y 6
2 CITRUS PEEL DRYERS 
W/WASTE HEAT 
EVAPORATOR

A PM 1/13/2004 9.95 POUNDS/HOUR

BARTOW CITRUS 
PRODUCTS, LLC.

1050045
BARTOW CITRUS 
PRODUCTS, LLC.

SWD POLK A Y 6
2 CITRUS PEEL DRYERS 
W/WASTE HEAT 
EVAPORATOR

A PM 1/30/2007 11.3 POUNDS/HOUR atc

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 3/30/2007 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 3/6/2006 0.036
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 2/15/2005 0.022
POUNDS PER 
TON OF 
PRODUCT

102.0 tph 100% acid

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 5/21/2003 0.03
POUNDS PER 
TON OF 
PRODUCT

95.5 tph

MOSAIC MOSAIC FERTILIZER - Wet Process Phosphoric Acid POUNDS PER 
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FERTILIZER, LLC
1050046

BARTOW FACILITY
SWD POLK A Y 10

Plant (NO.4 & NO.5 
COMBINED)

A FL 5/18/2007 0.00026
TON OF FEED 
MATERIAL

Process Rate 126 TPH

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 10
Wet Process Phosphoric Acid 
Plant (NO.4 & NO.5 
COMBINED)

A FL 3/12/2004 0.007
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A FL 5/23/2006 0.017
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A FL 3/22/2007 0.028
OTHER 
(SPECIFY IN 
COMMENT)

lb/ton p2o5

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 4/21/2003 0.8
POUNDS PER 
TON OF 
PRODUCT

95 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 5/21/2003 1.08
POUNDS PER 
TON OF 
PRODUCT

95.5 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 3/3/2004 2.6
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 2/15/2005 3.7
POUNDS PER 
TON OF 
PRODUCT

102.0 tph 100% acid

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 3/6/2006 3.6
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SO2 3/30/2007 3.7
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 10
Wet Process Phosphoric Acid 
Plant (NO.4 & NO.5 
COMBINED)

A FL 3/25/2003 0.0101
POUNDS PER 
TON OF FEED 
MATERIAL

process rate: 155.6 tons of P2O5

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SAM 3/28/2003 0.036
POUNDS PER 
TON OF 
PRODUCT

99 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SAM 3/30/2004 0.029
POUNDS PER 
TON OF 
PRODUCT

100 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SAM 4/7/2006 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A NOX 4/25/2003 0.12
POUNDS PER 
TON OF 
PRODUCT

103 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SAM 3/14/2003 0.023
POUNDS PER 
TON OF 
PRODUCT

process rate: 105 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SAM 3/4/2004 0.036
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SAM 3/4/2004 0.036
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SAM 2/22/2005 0.042
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SAM 3/14/2006 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 7/23/2003 0.32
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 7/25/2003 0.055
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 6/3/2005 0.266
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 6/6/2005 0.07
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 5/18/2004 0.07
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 5/23/2006 0.15
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A PM 3/22/2007 0.067
OTHER 
(SPECIFY IN 
COMMENT)

lb/ton p2o5

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 54 No. 3 Sulfuric Acid Plant A SO2 8/8/2007 2.8
POUNDS PER 
TON OF 
PRODUCT

Production Rate: 67.3 TPH (100% Acid)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SO2 3/28/2003 3.6
POUNDS PER 
TON OF 
PRODUCT

99 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SO2 3/30/2004 2.8
POUNDS PER 
TON OF 
PRODUCT

100 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SO2 3/1/2005 3.7
POUNDS PER 
TON OF 
PRODUCT

production rate: 102.0 TPH 100% Acid)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A SO2 4/7/2006 3.84
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A FL 6/3/2005 0.02
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 21 No. 4 Fertilizer Plant A FL 5/18/2004 0.012
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 10
Wet Process Phosphoric Acid 
Plant (NO.4 & NO.5 
COMBINED)

A FL 4/28/2006 0.0014
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 4/21/2003 0.034
POUNDS PER 
TON OF 
PRODUCT

95 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SO2 2/22/2005 3.87
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SO2 3/14/2006 3.9
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
1050046

MOSAIC FERTILIZER - 
SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 2/26/2003 0.011 POUNDS PER 

TON OF FEED 
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FERTILIZER, LLC BARTOW FACILITY MATERIAL

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 2/25/2004 0.04
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 1/24/2005 0.027
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 1/24/2005 0.027
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 4/20/2006 0.027
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 2/22/2007 0.038
OTHER 
(SPECIFY IN 
COMMENT)

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A FL 1/16/2008 0.006
OTHER 
(SPECIFY IN 
COMMENT)

lb/ton p2o5

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SO2 3/14/2003 3.6
POUNDS PER 
TON OF 
PRODUCT

process rate: 105 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SO2 3/4/2004 1.5
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 33 No. 5 Sulfuric Acid Plant A SO2 3/4/2004 1.5
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 32 No. 6 Sulfuric Acid Plant A NOX 4/26/2003 0.12
POUNDS PER 
TON OF 
PRODUCT

102 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A NOX 4/21/2003 0.1
POUNDS PER 
TON OF 
PRODUCT

95 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A NOX 5/21/2003 0.12
POUNDS PER 
TON OF 
PRODUCT

95.5 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 12 No. 4 Sulfuric Acid Plant A SAM 3/3/2004 0.033
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 2
No. 4 Fertilizer Shipping 
Plant

A PM 6/18/2003 0.002

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 2
No. 4 Fertilizer Shipping 
Plant

A PM 5/24/2004 0.0001

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 2
No. 4 Fertilizer Shipping 
Plant

A PM 7/6/2005 0.003

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 10
Wet Process Phosphoric Acid 
Plant (NO.4 & NO.5 
COMBINED)

A FL 4/21/2005 1.11 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 1/24/2005 5.37 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 2/25/2004 4.95 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 2/26/2003 3.94 POUNDS/HOUR process rate: 112 tph

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 1/24/2005 5.37 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 4/20/2006 5.07 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 1/16/2008 3.6 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050046
MOSAIC FERTILIZER - 
BARTOW FACILITY

SWD POLK A Y 1 No. 3 Fertilizer Plant A PM 2/22/2007 5.16 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SAM 2/17/2006 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SO2 2/17/2006 3.6
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SO2 2/1/2005 3
POUNDS PER 
TON OF 
PRODUCT

production rate: 63 tph 100% acid (1512 tpd)

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SO2 2/4/2004 3.8
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SAM 2/4/2004 0.024
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050048
MOSAIC FERTILIZER - 
MULBERRY FACILITY

SWD POLK I Y 2
DC/DA SULFURIC ACID 
PLANT - MONSANTO 
DESIGN

I SAM 2/1/2005 0.021
POUNDS PER 
TON OF 
PRODUCT

production rate: 63 tph 100% acid (1512tpd)

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I PM 8/8/2005 14.4 POUNDS/HOUR

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I FL 8/5/2003 0.008
POUNDS PER 
TON OF FEED 
MATERIAL

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I FL 5/11/2004 0.005
POUNDS PER 
TON OF FEED 
MATERIAL

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I FL 8/5/2003 0.008
POUNDS PER 
TON OF FEED 
MATERIAL

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I PM 8/5/2003 6.9 POUNDS/HOUR

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I PM 8/5/2003 6.9 POUNDS/HOUR

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I FL 8/8/2005 0.016
POUNDS PER 
TON OF FEED 
MATERIAL

U S AGRI-
CHEMICALS CORP.

1050050
U S AGRI-CHEMICALS 
- BARTOW

SWD POLK I Y 38
150 TPH MAP/DAP PLANT
(79 TPH P2O5 INPUT)

I PM 5/11/2004 25.5 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 21
PHOSPHORIC ACID 
PLANT TANK FARM

I FL 12/1/2004 0.057 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 20
PHOSPHORIC ACID 
PLANT B-TRAIN

I FL 12/9/2003 0.0012
POUNDS PER 
TON OF FEED 
MATERIAL

Scrubber: 56.1 GPM and 10.4 in H2O pressure drop
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U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 20
PHOSPHORIC ACID 
PLANT B-TRAIN

I FL 11/29/2004 0.0009
POUNDS PER 
TON OF FEED 
MATERIAL

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SO2 11/11/2003 3.04
POUNDS PER 
TON OF 
PRODUCT

New limit of 106.4 tph results from testing below 
90% of process rate limit.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SO2 2/11/2003 2.96
POUNDS PER 
TON OF 
PRODUCT

Tested at 96.3 tph (77% of permitted process rate). 
New process limit until next test is 105.93 tph.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SO2 12/7/2004 3.39
POUNDS PER 
TON OF 
PRODUCT

94 tph

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I PM 7/1/2004 0.1132
POUNDS PER 
TON OF 
PRODUCT

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I NOX 2/26/2003 10.8
PARTS PER 
MILLION DRY 
GAS VOLUME

Test team: US Agri-Chem. Operations above rate of 
2424 TPD will require retest.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SAM 11/11/2003 0.021
POUNDS PER 
TON OF 
PRODUCT

New limit of 106.4 tph results from testing below 
90% of process rate limit.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SAM 2/11/2003 0.03
POUNDS PER 
TON OF 
PRODUCT

Tested at 96.3 tph (77% of permitted process rate). 
New process limit until next test is 105.93 tph.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I SAM 12/7/2004 0.04
POUNDS PER 
TON OF 
PRODUCT

94 tph

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 16
SULFURIC ACID PLANT 
#1

I NOX 2/25/2003 9.4
PARTS PER 
MILLION DRY 
GAS VOLUME

Test team: US Agri-Chem. Operations above rate of 
2493 TPD will require retest.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SO2 11/13/2003 3.25
POUNDS PER 
TON OF 
PRODUCT

New limit of 104.3 tph results from testing below 
90% of process rate limit.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SO2 2/13/2003 2.99
POUNDS PER 
TON OF 
PRODUCT

Tested at 95.6 tph (76% of permitted process rate). 
New process limit until next test is 105.16 tph.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SO2 12/9/2004 3.12
POUNDS PER 
TON OF 
PRODUCT

94.5 tph

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I FL 9/23/2003 0.018
POUNDS PER 
TON OF FEED 
MATERIAL

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I FL 7/1/2004 0.0137
POUNDS PER 
TON OF FEED 
MATERIAL

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 5
PHOSPHORIC ACID 
PLANT A-TRAIN, 50 TPH 
PROCESS INPUT RATE

I FL 12/11/2003 0.0004
POUNDS PER 
TON OF FEED 
MATERIAL

Scrubber: 38.3 GPM and 10.2 in H2O pressure drop

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 5
PHOSPHORIC ACID 
PLANT A-TRAIN, 50 TPH 
PROCESS INPUT RATE

I FL 12/2/2004 0.0011
POUNDS PER 
TON OF FEED 
MATERIAL

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SAM 11/13/2003 0.032
POUNDS PER 
TON OF 
PRODUCT

New limit of 104.3 tph results from testing below 
90% of process rate limit.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SAM 2/13/2003 0.042
POUNDS PER 
TON OF 
PRODUCT

Tested at 95.6 tph (76% of permitted process rate). 
New process limit until next test is 105.16 tph.

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 17
SULFURIC ACID PLANT 
#2

I SAM 12/9/2004 0.038
POUNDS PER 
TON OF 
PRODUCT

94.5 tph

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I PM 9/23/2003 0.066
POUNDS PER 
TON OF 
PRODUCT

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 21
PHOSPHORIC ACID 
PLANT TANK FARM

I FL 12/10/2003 0.055 POUNDS/HOUR Scrubber: 67.9 GPM and 3.9 in H2O pressure drop

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I PM 8/22/2005 6.8 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I FL 9/23/2003 0.45 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I FL 7/1/2004 0.442 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I PM 7/1/2004 6.9 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I PM 9/23/2003 3.1 POUNDS/HOUR

U.S. AGRI-
CHEMICALS 
CORPORATION

1050051
U.S. AGRI-
CHEMICALS - FT. 
MEADE

SWD POLK I Y 38 Granular MAP/DAP Plant I FL 8/22/2005 0.76 POUNDS/HOUR

CF INDUSTRIES, INC. 1050052
CF INDUSTRIES - 
BARTOW PHOSPHATE 
COMPLEX

SWD POLK I Y 6
SULFURIC ACID PLANT 
NO.6

I SO2 7/23/2004 0.0001
POUNDS PER 
TON OF 
PRODUCT

no test plant not operated per letter

CF INDUSTRIES, INC. 1050052
CF INDUSTRIES - 
BARTOW PHOSPHATE 
COMPLEX

SWD POLK I Y 6
SULFURIC ACID PLANT 
NO.6

I SAM 7/26/2004 0.00001
POUNDS PER 
TON OF 
PRODUCT

no test. plant not operated per letter

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 29
NORTH MAP/DAP 
FERTILIZER PLANT

A FL 8/31/2005 0.9778 POUNDS/HOUR atc

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A PM 4/19/2005 0.0389
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A PM 4/21/2005 0.1318
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A PM 3/15/2006 0.097
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A FL 3/15/2006 0.05
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 29
NORTH MAP/DAP 
FERTILIZER PLANT

A FL 9/9/2003 0.002
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SAM 5/14/2004 0.09
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SAM 5/4/2005 0.081
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER - POUNDS PER 
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MOSAIC 
FERTILIZER, LLC

1050053
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SAM 4/10/2003 0.12
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SAM 2/22/2005 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SAM 7/14/2004 0.08
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 13
PHOSPHORIC ACID 
PLANT NO. 2 WITH WET 
SCRUBBER

A FL 7/31/2003 0.0009
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 13
PHOSPHORIC ACID 
PLANT NO. 2 WITH WET 
SCRUBBER

A FL 12/15/2004 0.001
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 13
PHOSPHORIC ACID 
PLANT NO. 2 WITH WET 
SCRUBBER

A FL 4/15/2005 0.0002
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 13
PHOSPHORIC ACID 
PLANT NO. 2 WITH WET 
SCRUBBER

A FL 11/2/2005 0.0009
POUNDS PER 
TON OF 
PRODUCT

ave flow- 115 gpm, fan- 109 amps, H2O pres- 13

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SAM 4/30/2003 0.06
POUNDS PER 
TON OF 
PRODUCT

process rate: 2130 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SO2 6/10/2003 3
POUNDS PER 
TON OF 
PRODUCT

1851 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SO2 4/30/2004 3.5
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SO2 9/23/2005 3.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SO2 4/10/2003 2.2
POUNDS PER 
TON OF 
PRODUCT

process rate : 2454 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SO2 2/22/2005 3
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A SO2 7/14/2004 3
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A NOX 4/8/2003 0.05
POUNDS PER 
TON OF 
PRODUCT

process rate: 2367 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A NOX 2/22/2005 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 38
2750 TPD No. 6 Sulfuric 
Acid Plant

A NOX 7/14/2004 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A NOX 5/14/2004 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SO2 5/19/2003 3.7
POUNDS PER 
TON OF 
PRODUCT

process rate: 2130 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SO2 5/14/2004 3.7
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 5
SULFURIC ACID PLANT 
#5 - REPLACES TWO OLD 
PLANTS SAP#1 + #2

A SO2 5/4/2005 3.82
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SAM 6/10/2003 0.08
POUNDS PER 
TON OF 
PRODUCT

1851 tpd

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SAM 4/30/2004 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 4
SULFURIC ACID PLANT 
#4 DOUBLE 
CONTACT/ABSORPTION

A SAM 9/23/2005 0.071
POUNDS PER 
TON OF 
PRODUCT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A FL 4/19/2005 0.0174
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A FL 4/21/2005 0.0273
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 16

PHOSPHORIC ACID 
PLANT NO. 1 NORTH 
TRAIN WITH WET 
SCRUBBER

A FL 9/3/2004 0.1 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 16

PHOSPHORIC ACID 
PLANT NO. 1 NORTH 
TRAIN WITH WET 
SCRUBBER

A FL 12/7/2004 0.47 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 16

PHOSPHORIC ACID 
PLANT NO. 1 NORTH 
TRAIN WITH WET 
SCRUBBER

A FL 8/15/2003 0.0833 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 17

PHOSPHORIC ACID 
PLANT NO. 1 SOUTH 
TRAIN WITH WET 
SCRUBBER

A FL 8/22/2003 0.05 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 17

PHOSPHORIC ACID 
PLANT NO. 1 SOUTH 
TRAIN WITH WET 
SCRUBBER

A FL 8/20/2004 0.17 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 17

PHOSPHORIC ACID 
PLANT NO. 1 SOUTH 
TRAIN WITH WET 
SCRUBBER

A FL 10/11/2004 0.002 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 17

PHOSPHORIC ACID 
PLANT NO. 1 SOUTH 
TRAIN WITH WET 
SCRUBBER

A FL 3/24/2006 0.11 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 15
TWO PHOSACID TANKS-
1 CLARIF. & 1 AGING, 
SCRUBBER N-N

A FL 11/11/2004 0.014 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A FL 9/11/2003 0.6 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A FL 3/25/2004 0.87 POUNDS/HOUR

MOSAIC 
1050053 MOSAIC FERTILIZER - 

GREEN BAY 
SWD POLK A Y 7

SOUTH AP FERTILIZER 
A PM 9/11/2003 2.8 POUNDS/HOUR

Page 228 of 270Division of Air Ad Hoc Reporting

4/15/2008http://appprod.dep.state.fl.us/ARMS_Reports/Adhoc/DetailAllAdhoc.asp



FERTILIZER, LLC FACILITY PLANT

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 7
SOUTH AP FERTILIZER 
PLANT

A PM 3/25/2004 7.6 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 14
TWO PHOSACID TANKS
(54%),CONTOLLED BY 
SCRUBBER R-R

A FL 11/23/2004 0.0242 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 37
FOUR PHOSPHORIC ACID 
TANKS

A FL 11/19/2004 0.0001 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 29
NORTH MAP/DAP 
FERTILIZER PLANT

A PM 9/9/2003 3.7 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 29
NORTH MAP/DAP 
FERTILIZER PLANT

A PM 9/9/2003 3.7 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 29
NORTH MAP/DAP 
FERTILIZER PLANT

A PM 8/31/2005 4.6116 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 20
DAP, MAP, OR TSP 
STORAGE & SHIPPING 
BUILDINGS

A PM 6/25/2003 4 POUNDS/HOUR

MOSAIC 
FERTILIZER, LLC

1050053
MOSAIC FERTILIZER - 
GREEN BAY 
FACILITY

SWD POLK A Y 20
DAP, MAP, OR TSP 
STORAGE & SHIPPING 
BUILDINGS

A FL 6/25/2003 0.1 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 2/21/2006 16 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 12/14/2005 19.91 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 4/27/2004 16.69 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 12/29/2004 17.1 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 11/18/2004 19.8 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 12/13/2005 19.91 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 2/6/2004 11.58 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A PM 11/5/2003 10.28 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A PM 8/2/2005 4.24 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 12/13/2005 7.99 POUNDS/HOUR
TEST FAILED -- PERMIT 5.7 LB/HR TEST 7.99 
LB/HR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A FL 9/18/2003 3.5 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A FL 11/5/2003 3.27 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A FL 8/2/2005 1.3 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 22
No. 2 Ball Mill Grinding 
System

A PM 11/19/2003 0.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 26 GTSP Rock Hopper Bin A PM 1/29/2004 0.29 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A PM 5/2/2003 20.28 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A PM 9/18/2003 4.32 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A PM 11/5/2003 10.28 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A PM 8/2/2005 4.14 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 24
GTSP East Storage Building 
- North Scrubber

A PM 9/18/2003 4.32 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A FL 8/2/2005 0.73 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A FL 9/18/2003 3.5 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SAM 9/8/2005 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SAM 4/30/2004 0.043
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A NOX 7/13/2004 0.106
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A NOX 3/11/2003 0.116
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A NOX 8/27/2003 0.077
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A NOX 4/30/2004 0.076
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A NOX 9/8/2005 0.1
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A NOX 9/14/2006 0.08
POUNDS PER 
TON OF 
PRODUCT
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MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 5/2/2003 0.051
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 2/6/2004 0.025
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 4/27/2004 0.074
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 12/29/2004 0.07
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 11/18/2004 0.05
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 12/14/2005 0.1125
POUNDS PER 
TON OF FEED 
MATERIAL

RETEST AFTER FAILURE ON 12/13

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 23 GTSP Production Plant A FL 2/21/2006 0.044
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SO2 3/11/2003 3.49
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SO2 5/17/2005 3.79
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SO2 7/13/2004 3.85
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SO2 5/31/2006 3.62
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 9
Phosphoric Acid Plant - B 
Train

A FL 1/10/2003 0.00018
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 9
Phosphoric Acid Plant - B 
Train

A FL 4/29/2003 0.0047
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 9
Phosphoric Acid Plant - B 
Train

A FL 10/7/2005 0.01
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 9
Phosphoric Acid Plant - B 
Train

A FL 5/13/2004 0.0023
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 9
Phosphoric Acid Plant - B 
Train

A FL 3/2/2006 0.006
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 8
Phosphoric Acid Plant - A 
Train

A FL 1/15/2003 0.004
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 8
Phosphoric Acid Plant - A 
Train

A FL 12/3/2003 0.003
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 8
Phosphoric Acid Plant - A 
Train

A FL 11/24/2004 0.003
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 8
Phosphoric Acid Plant - A 
Train

A FL 2/24/2006 0.004
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 8
Phosphoric Acid Plant - A 
Train

A FL 2/9/2006 0.004
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SAM 3/11/2003 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SAM 5/17/2005 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SAM 7/13/2004 0.032
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A SAM 5/31/2006 0.016
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SO2 4/30/2004 3.73
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SO2 8/27/2003 3.91
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SO2 9/8/2005 3.4
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SO2 9/14/2006 3.5
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A NOX 5/17/2005 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 5 Sulfuric Acid Plant No. 11 A NOX 5/31/2006 0.079
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SAM 8/27/2003 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 10 A SAM 9/14/2006 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050055
MOSAIC FERTILIZER - 
SOUTH PIERCE 
PLANT

SWD POLK A Y 25
GTSP East Storage Building 
- South Scrubber

A FL 11/5/2003 2.52 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 24
AFI Shipping Rail Car 
Loading

A PM 3/16/2004 0.07 POUNDS/HOUR TEST FOR PERMIT RENEWAL ONLY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 27 AFI Plant A PM 3/23/2007 33.6 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 27 AFI Plant A PM 5/12/2006 25.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A PM 2/23/2006 0.0546
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 2/24/2004 0.028
POUNDS PER 
TON OF 
PRODUCT
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MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 9/10/2003 0.03
POUNDS PER 
TON OF 
PRODUCT

failed epa audit

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 12/4/2003 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SAM 6/11/2003 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SAM 11/20/2003 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SAM 12/16/2004 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SAM 8/8/2006 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SAM 9/19/2007 0.02
POUNDS PER 
TON OF 
PRODUCT

ses;

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 5/28/2003 0.188
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 4/23/2004 0.148
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 6/30/2004 0.325
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 9/12/2005 0.32
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 3/1/2006 0.237
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 9/7/2007 0.25
POUNDS PER 
TON OF FEED 
MATERIAL

SES

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A FL 10/5/2007 0.25
POUNDS PER 
TON OF FEED 
MATERIAL

ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 5/10/2004 0.007
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 12/3/2003 0.003
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 3/18/2003 0.006
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SO2 12/15/2005 2.9
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SO2 8/29/2006 3.1
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A NOX 2/24/2004 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A PM 12/19/2003 0.008
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A PM 2/23/2005 0.0518
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A PM 8/17/2006 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A PM 1/20/2006 0.0162
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A PM 7/12/2007 0
POUNDS PER 
TON OF 
PRODUCT

atc 50 tph

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 2/14/2008 0.0417
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 12/10/2003 0.00422
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 3/5/2003 0.003
POUNDS PER 
TON OF FEED 
MATERIAL

special test for MACT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 7/14/2003 0.0107
POUNDS PER 
TON OF FEED 
MATERIAL

tested at 58.7 tph p2o5 and 127.1 tph gmap

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 2/1/2005 0.00366
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 6/28/2006 0.0245
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 2/23/2006 0.0012
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 78 GRANULAR MAP PLANT A FL 4/5/2007 0.01492
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 3/10/2004 0.037
POUNDS PER 
TON OF FEED 
MATERIAL

special engineering test for BACT adjustment

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 1/4/2005 0.01415
POUNDS PER 
TON OF FEED 
MATERIAL

0.15 lb pm/hr

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 4/26/2005 0.0305
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 11/17/2004 0.02
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 9/7/2006 0.012
POUNDS PER 
TON OF FEED 
MATERIAL

POUNDS PER 
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MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 8/31/2005 0.00406
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 10/18/2005 0.033
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A FL 1/11/2007 0.047
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SAM 2/27/2003 0.095
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SAM 6/28/2005 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SAM 7/27/2004 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SAM 6/22/2006 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SAM 8/24/2007 0.03
POUNDS PER 
TON OF 
PRODUCT

SES, 116 TPH product

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 2/24/2004 3.75
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 9/10/2003 3.25
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 12/4/2003 3.45
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 6/22/2005 3.4
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 8/22/2006 3.5
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SO2 9/6/2007 3.85
POUNDS PER 
TON OF 
PRODUCT

ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SO2 2/27/2003 2.89
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SO2 6/28/2005 3.25
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SO2 7/27/2004 3.33
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SO2 6/22/2006 3.2
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A SO2 8/24/2007 2.9
POUNDS PER 
TON OF 
PRODUCT

ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A FL 3/29/2007 0.007
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 3/10/2004 0.1539
POUNDS PER 
TON OF FEED 
MATERIAL

engineering test

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 1/4/2005 0.0638
POUNDS PER 
TON OF FEED 
MATERIAL

0.67 lb/ton of feed

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 4/26/2005 0.139
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 11/17/2004 0.007
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 9/7/2006 0.63
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 10/18/2005 0.075
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A PM 1/11/2007 0.47
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 3/31/2003 0.008
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A FL 1/29/2003 0.024
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A FL 3/30/2004 0.028
POUNDS PER 
TON OF FEED 
MATERIAL

GMAP

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A FL 3/3/2005 0.015
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A FL 5/4/2006 0.024
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 5/23/2003 0.008
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 6/14/2005 0.011
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 6/10/2004 0.01049
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 11/14/2006 0.018
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 17
Phosphoric Acid Plant 
(West)

A FL 6/23/2006 0.0158
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SO2 1/8/2003 3.27
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
1050059

MOSAIC FERTILIZER - 
SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SO2 12/18/2003 3.63 POUNDS PER 

TON OF 
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LLC NEW WALES PLANT PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SO2 12/2/2004 3
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SO2 6/11/2003 3.6
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SO2 11/20/2003 3.37
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SO2 12/16/2004 3.6
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SO2 8/8/2006 3.85
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A SO2 9/19/2007 3.7
POUNDS PER 
TON OF 
PRODUCT

ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 6/4/2003 0.039
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 11/12/2003 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 6/16/2005 0.02
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 9/4/2003 0.015
POUNDS PER 
TON OF FEED 
MATERIAL

1.06 lb/hr

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 5/1/2003 0.04
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 5/4/2004 0.014
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 2/17/2005 0.009
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 11/16/2005 0.0417
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A FL 2/23/2007 0.013
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 4/18/2006 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 8/29/2007 0.04
POUNDS PER 
TON OF 
PRODUCT

ses, 105 tph

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SAM 2/19/2008 0.01
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SAM 1/8/2003 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SAM 12/18/2003 0.03
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SAM 12/2/2004 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SAM 12/15/2005 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A SAM 8/29/2006 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 6/7/2005 0.009
POUNDS PER 
TON OF FEED 
MATERIAL

LB/TON P2O5

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 5/2/2006 0.017
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 8 Phosphoric Acid Plant (East) A FL 2/27/2007 0.015
POUNDS PER 
TON OF FEED 
MATERIAL

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 44 Sulfuric Acid Plant No. 5 A NOX 12/16/2004 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 23
AFI Storage Silos (3) - "A" 
Side

A PM 1/16/2004 0.01 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A FL 12/19/2003 0.35 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A FL 2/23/2005 0.13 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A FL 8/17/2006 0.08 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 6/22/2005 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 8/22/2006 0.04
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 42 Sulfuric Acid Plant No. 4 A SAM 9/6/2007 0.01
POUNDS PER 
TON OF 
PRODUCT

ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 6/4/2003 0.0837
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 11/12/2003 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 6/16/2005 0.05
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 4/18/2006 0.06
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 8/29/2007 0.05
POUNDS PER 
TON OF 
PRODUCT

ses, 105 tph
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MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A NOX 2/19/2008 0.07
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A FL 1/20/2006 0.79 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 11 MAP Plant A FL 7/12/2007 0.1 POUNDS/HOUR ATC 50 tph

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 47
DAP Plant No 2 West 
Product Cooler

A FL 3/18/2004 1.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 47
DAP Plant No 2 West 
Product Cooler

A FL 4/1/2003 0.07 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 47
DAP Plant No 2 West 
Product Cooler

A FL 3/18/2004 1.4 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 47
DAP Plant No 2 West 
Product Cooler

A FL 2/17/2005 0.14 POUNDS/HOUR TEST DATA FROM 2004 TEST

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 27 AFI Plant A PM 1/22/2004 29.88 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 27 AFI Plant A PM 3/23/2005 34.1 POUNDS/HOUR
RESULTS CORRECTED FOR ONE RUN AT 124 
% ISOKINETIC

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 6/4/2003 3.34
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 12/9/2004 2.18
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 6/16/2005 3.3
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 4/18/2006 3.3
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 8/29/2007 3.3
POUNDS PER 
TON OF 
PRODUCT

ses, 105 tph

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 4 Sulfuric Acid Plant No. 3 A SO2 2/19/2008 3.2
POUNDS PER 
TON OF 
PRODUCT

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A NOX 1/11/2007 5.53 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A NOX 8/31/2005 8.39 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A NOX 10/18/2005 8.05 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A NOX 11/14/2003 5.8 POUNDS/HOUR 11 tph raw feed

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A PM 11/17/2006 1.81 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A PM 2/24/2005 4.94 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A FL 11/17/2006 1.48 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A FL 2/24/2005 0.914 POUNDS/HOUR
0.414 cooler stack only. Actual above includes DAP 
plant stack.

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A FL 3/15/2006 1.51 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A FL 3/21/2007 0.81 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A NOX 3/26/2003 0.88 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A NOX 1/28/2004 2.5 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A NOX 3/15/2006 1.66 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A NOX 3/21/2007 1.31 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 26
AFI Silica Unloading and 
Storage

A PM 3/3/2004 0.27 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 37
Fertilizer Truck Loadout No. 
2 w/ dust suppressant

A PM 1/1/2005 0.0001 POUNDS/HOUR
NOT TESTED-BAGHOUSE NOT USED IN LIEU 
OF DUST CONTROL OIL APPLICATION

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A FL 5/4/2004 0.188 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A NOX 6/22/2006 4.54 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A NOX 8/24/2007 7.45 POUNDS/HOUR ses

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 74 Multifos C Kiln A SO2 1/11/2007 6.67 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 41
Fertilizer Truck Loadout No. 
3 w/ dust suppressant

A PM 1/1/2005 0.0001 POUNDS/HOUR
NOT TESTED-BAGHOUSE NOT USED IN LIEU 
OF DUST CONTROL OIL APPLICATION

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 25
AFI Limestone Storage Silos 
(2)

A PM 2/13/2004 2.5 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A NOX 12/2/2004 8.9 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A NOX 12/15/2005 5.08 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 3 Sulfuric Acid Plant No. 2 A NOX 8/29/2006 6.3 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 4/1/2003 2.58 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 2/23/2007 1.66 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 2/14/2008 1.33 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 15
Animal Feed Ingredients 
(AFI) Shipping/Truck 
Loading

A PM 3/19/2004 0.36 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A PM 1/29/2003 4.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A PM 3/30/2004 8.02 POUNDS/HOUR gmap

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A PM 3/3/2005 2.41 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 9 DAP Plant No. 1 A PM 3/29/2007 1.84 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A NOX 2/27/2003 6.25 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 2 Sulfuric Acid Plant No. 1 A NOX 6/28/2005 6.45 POUNDS/HOUR
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MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 70
Limestone Storage Silo/Rock 
Grinding

A PM 12/16/2003 0.05 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 47
DAP Plant No 2 West 
Product Cooler

A PM 4/1/2003 1.46 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 9/4/2003 2.29 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 5/1/2003 3.77 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 4/6/2004 1.98 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 2/17/2005 2.04 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A PM 11/16/2005 3.88 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 5/4/2004 4.72 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 2/17/2005 2.86 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 11/16/2005 1.11 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 2/23/2007 1.85 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 2/14/2008 2.17 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A FL 3/26/2003 1.96 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A FL 1/28/2004 0.028 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A FL 1/28/2005 0.66 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 4/23/2004 10.8 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 6/30/2004 28.14 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 9/12/2005 13.38 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 9/27/2006 14.09 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 3/1/2006 15.63 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 9/7/2006 8.22 POUNDS/HOUR SES, 7.3 tph (total A and B)

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 10/5/2007 6.81 POUNDS/HOUR ses, 7 tph total production

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 2/19/2004 0.04 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 1/21/2003 0.005 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 36
Multifos A and B Kilns, 
Dryer and Blending 
Operation

A PM 5/28/2003 20.27 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 12/10/2004 0.026 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 11/12/2004 0.012 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 5/5/2006 0.0037 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A PM 12/21/2006 0.03 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A PM 3/26/2003 3.05 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A PM 1/28/2004 0.98 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A PM 3/15/2006 0.89 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 45 DAP Plant No 2 - East Train A PM 3/21/2007 1.28 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 52 AFI Limestone Feed Bin A PM 3/8/2004 0.2 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 2/19/2004 0.002 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 1/12/2003 0.004 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 12/10/2004 0.002 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 11/12/2004 0.0024 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 5/5/2006 0.0021 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 48
30% Clarification Area (Area 
10)

A FL 12/21/2006 0.0014 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 46 DAP Plant No 2 - West Train A NOX 9/4/2003 2.31 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A FL 4/13/2006 0.466 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A PM 5/4/2004 1.57 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 56
DAP Plant No 2 East Product 
Cooler

A PM 4/13/2006 0.25 POUNDS/HOUR

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 43
Fertilizer Rail Loadout No. 2 
w/ dust suppressant

A PM 1/1/2005 0.0001 POUNDS/HOUR
NOT TESTED-BAGHOUSE NOT USED IN LIEU 
OF DUST CONTROL OIL APPLICATION

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 15
Animal Feed Ingredients 
(AFI) Shipping/Truck 
Loading

A PM 3/19/2004 0
PERCENT 
OPACITY

5-year test for permit renewal

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 3/17/2003 5.59 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 5/29/2003 29.25 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 5/26/2005 17.4 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 5/27/2004 11.51 POUNDS/DAY
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MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 5/17/2006 8.1 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 39 Phosphoric Acid Plant No. 3 A FL 3/5/2007 5.1 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 28
AFI Storage Silos (3) - "B" 
Side

A PM 1/23/2004 0.01
PERCENT 
OPACITY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 28
AFI Storage Silos (3) - "B" 
Side

A PM 1/6/2004 20
PERCENT 
OPACITY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 1/14/2003 2.3 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 2/12/2004 9.73 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 2/11/2003 1.55 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 12/17/2004 5.76 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 11/22/2004 22.08 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 5/3/2006 0.43 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 12/5/2004 5.76 POUNDS/DAY DUPLICATE ENTRY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 53
Phosphoric Acid 
Clarification and Storage 
Area

A FL 12/12/2006 1.92 POUNDS/DAY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 25
AFI Limestone Storage Silos 
(2)

A PM 2/13/2004 15
PERCENT 
OPACITY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 26
AFI Silica Unloading and 
Storage

A PM 3/3/2004 0
PERCENT 
OPACITY

MOSAIC FERTILIZER 
LLC

1050059
MOSAIC FERTILIZER - 
NEW WALES PLANT

SWD POLK A Y 52 AFI Limestone Feed Bin A PM 3/8/2004 0
PERCENT 
OPACITY

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I CO 12/8/2004 22
PARTS PER 
MILLION DRY 
GAS VOLUME

Test team: Air Testing & Consulting.

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I CO 11/13/2003 9.61
PARTS PER 
MILLION DRY 
GAS VOLUME

Test team: Air Testing & Consulting

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I PM 11/13/2003 0.0144

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

Test team: Air Testing & Consulting

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I PM 12/8/2004 0.014

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

Test team: Air Testing & Consulting.

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I H106 12/8/2004 7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

Test team: Air Testing & Consulting.

WINTER HAVEN 
HOSPITAL

1050072
WINTER HAVEN 
HOSPITAL

SWD POLK I Y 2
INCINERATOR WITH 
HEAT RECOVERY 
BOILER

I H106 11/13/2003 0.623

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

Test team: Air Testing & Consulting

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A PM 9/22/2004 0.002

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

Test team: Air Testing & Consulting.

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A PM 8/18/2006 0.001

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A PM 8/8/2005 0.0023

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A PM 8/7/2007 0.002

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H114 8/8/2005 0.0033

MILLIGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A PB 8/8/2005 0.0251

MILLIGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H027 8/8/2005 0.0024

MILLIGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A CO 8/7/2007 15.13

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A CO 8/18/2006 6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A CO 8/8/2005 6.06

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

ATC testing

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A CO 9/22/2004 9.95

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

Test team: Air Testing & Consulting.

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H106 8/7/2007 27

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

PARTS PER 
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LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H106 8/18/2006 4
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H106 8/8/2005 1.27

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A H106 9/22/2004 1.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

Test team: Air Testing & Consulting.

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A NOX 8/8/2005 93.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A SO2 8/8/2005 3.24

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 7% O2

LAKELAND 
REGIONAL 
MEDICAL CENTER

1050095
LAKELAND 
REGIONAL MEDICAL 
CENTER

SWD POLK A Y 2
BIOLOGICAL WASTE 
INCINERATOR

A DIOX 8/8/2005 0.34

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

CITRUS WORLD, 
INC.

1050106
FLORIDA'S NATURAL 
GROWERS--BARTOW

SWD POLK I Y 1
CITRUS PEEL DRYER, 
WITH WASTE HEAT 
EVAPORATOR

I PM 11/18/2004 23.8 POUNDS/HOUR

CITRUS WORLD, 
INC.

1050106
FLORIDA'S NATURAL 
GROWERS--BARTOW

SWD POLK I Y 1
CITRUS PEEL DRYER, 
WITH WASTE HEAT 
EVAPORATOR

I PM 9/30/2003 5 POUNDS/HOUR

CITRUS WORLD, 
INC.

1050106
FLORIDA'S NATURAL 
GROWERS--BARTOW

SWD POLK I Y 1
CITRUS PEEL DRYER, 
WITH WASTE HEAT 
EVAPORATOR

I PM 1/22/2004 3.3 POUNDS/HOUR

PEPPERIDGE FARM, 
INC

1050174
PEPPERIDGE FARM, 
INC

SWD POLK A Y 16
Baking Line No. 5 - Cracker 
Oven No. 2

A VOC 5/28/2004 99.3
PERCENT 
REDUCTION IN 
EMISSIONS

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H106 4/17/2007 0.27 POUNDS/HOUR clean air engineering

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H106 5/2/2006 0.76 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H106 4/30/2004 0.08 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H106 4/30/2003 0.12 POUNDS/HOUR Actual result reported as <0.12 lb/hr

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H114 4/30/2004 0.00027 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A VOC 4/30/2004 1.1 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A VOC 4/30/2003 5.4 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A VOC 6/24/2005 7.17 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A VOC 4/17/2007 4.32 POUNDS/HOUR clean air engineering

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A VOC 5/2/2006 3.49 POUNDS/HOUR
had put THC instead of VOC so I missed it the first 
time round

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A NOX 6/28/2005 53 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A SO2 6/28/2005 0.61 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A CO 6/28/2005 8.3 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A H021 4/30/2004 0.00001 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PB 4/30/2004 0.0002 POUNDS/HOUR

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PM 4/30/2004 0.00052

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PM 4/17/2007 0.00081

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

clean air engineering

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PM 5/2/2006 0.0016

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PM 4/30/2003 0.004

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

WHEELABRATOR 
RIDGE ENERGY INC.

1050216
RIDGE GENERATING 
STATION

SWD POLK A Y 1 RGS BOILER STACK A PM 6/24/2005 0.0012

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

PM10= 1.42 lb/hr allowed 12.6 lb/hr / THC= 7.17 
lb/hr allowed 22.1 lb/hr

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A NOX 3/18/2005 5.45

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A NOX 3/3/2004 5.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 2/18/2008 1.92

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 4/18/2006 0.73

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 3/3/2004 16.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 2/11/2003 4.46

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

PARTS PER 
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POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 3/21/2005 5.49
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A CO 2/22/2007 2.23

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

POLK POWER 
PARTNERS, L.P.

1050217
MULBERRY COGEN 
FACILITY

SWD POLK A Y 1
Combustion Turbine with 
HRSG(Phase II, Acid Rain 
Unit)

A NOX 2/11/2003 6.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A NOX 5/18/2007 11.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A NOX 9/30/2005 15.031

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RATA=7.53%

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A NOX 9/30/2004 10.133

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A NOX 7/11/2003 24.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A NOX 9/29/2004 22.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A NOX 5/17/2007 23.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NH3 5/10/2006 2.36

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NH3 5/16/2007 6.74

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NOX 5/15/2007 2.41

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TRC

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A VOC 5/17/2007 2.49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NOX 5/16/2007 2.52

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A CO 7/11/2003 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A CO 9/29/2004 1.98

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 6 Simple Cycle Peaking CT A CO 5/17/2007 6.79

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NH3 5/9/2006 1.31

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NH3 5/15/2007 7.54

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A NOX 8/31/2006 12.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NOX 5/9/2006 24.5 POUNDS/HOUR CTw/PAG+DB

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A CO 5/15/2007 2.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A VOC 5/15/2007 0.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A CO 9/30/2005 0.2
PARTS PER 
MILLION DRY 
GAS VOLUME

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A CO 9/30/2004 0.8
PARTS PER 
MILLION DRY 
GAS VOLUME

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A VOC 5/16/2007 0.72

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A CO 7/10/2003 1
PARTS PER 
MILLION DRY 
GAS VOLUME

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A CO 5/16/2007 3.35

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A CO 5/10/2006 4.04

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

CT w/ PAG+DB

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A CO 8/31/2006 0.6
PARTS PER 
MILLION DRY 
GAS VOLUME

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A CO 5/18/2007 0.69
PARTS PER 
MILLION DRY 
GAS VOLUME

trc

APP, LP; APEC, LLC; AUBURNDALE 170MW Combustion Turbine 
PARTS PER 
MILLION DRY 
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CCFC
1050221

ENERGY COMPLEX
SWD POLK A Y 7

Configured for Combined 
Cycle

A CO 5/9/2006 4.96
GAS VOLUME 
@ 15% O2 ISO

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 1
Combined Combustion 
Turbine System(Phase II, 
Acid Rain Unit)

A VOC 5/18/2007 1.32 POUNDS/HOUR trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A NOX 5/10/2006 26.9 POUNDS/HOUR CT w/ PAG+DB

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 7
170MW Combustion Turbine 
Configured for Combined 
Cycle

A PM 5/15/2007 11.4 POUNDS/HOUR trc

APP, LP; APEC, LLC; 
CCFC

1050221
AUBURNDALE 
ENERGY COMPLEX

SWD POLK A Y 8
170MW Combustion Turbine 
Configured for Combined 
Cycle

A PM 5/16/2007 7.58 POUNDS/HOUR trc

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 3
100 MMBtu/hr Package 
Steam Boiler

A NOX 3/16/2004 0.061
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A CO 1/8/2008 0.41
PARTS PER 
MILLION DRY 
GAS VOLUME

CO emission rate=1.4 lb/hr. Test team: C.E.M. 
Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A CO 10/21/2003 0.53
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A CO 10/24/2006 0.5
PARTS PER 
MILLION DRY 
GAS VOLUME

CO emission rate=19.3 lb/hr. Test team: C.E.M. 
Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A NOX 1/8/2008 11.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Test team: C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A NOX 10/24/2006 12.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Test team: C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050223
TIGER BAY 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine and 
Heat Recovery System 
Generator

A NOX 10/21/2003 7.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A NOX 2/26/2007 11.49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A NOX 3/5/2004 14.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A NOX 3/8/2006 11.63

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A NOX 3/12/2004 13.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A NOX 2/27/2007 10.89

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A NOX 3/7/2006 11.43

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A PM 2/26/2007 4.81 POUNDS/HOUR

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A VOC 2/26/2007 4.54
PARTS PER 
MILLION DRY 
GAS VOLUME

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 1
Combustion Turbine w/ 
HRSG, Unit 1 (Phase II Acid 
Rain Unit)

A CO 2/26/2007 27.12
PARTS PER 
MILLION DRY 
GAS VOLUME

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A SO2 11/27/2007 0.014
OTHER 
(SPECIFY IN 
COMMENT)

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A CO 11/27/2007 21.89
PARTS PER 
MILLION DRY 
GAS VOLUME

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A VOC 11/27/2007 0.023
PARTS PER 
MILLION DRY 
GAS VOLUME

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A NOX 2/28/2007 0.097
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A NOX 3/18/2005 0.103
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A CO 2/28/2007 0.0005
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A VOC 2/28/2007 0.000032
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A NOX 12/2/2003 0.105
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 3 Auxiliary Boiler A NOX 3/8/2006 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

ORANGE 
COGENERATION 
LIMITED 
PARTNERSHIP

1050231
ORANGE 
COGENERATION 
FACILITY

SWD POLK A Y 2
Combustion Turbine w/ 
HRSG, Unit 2 (Phase II Acid 
Rain Unit)

A PM 11/27/2007 5 POUNDS/HOUR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 1/18/2007 193 POUNDS/HOUR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 14 165 MW GE SIMPLE 
CYCLE COMBUSTION 

C CO 4/17/2007 0.1 POUNDS/HOUR initial tetst
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TURBINE UNIT 5

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 3/23/2007 39 POUNDS/HOUR SPECIAL PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 2/7/2006 31 POUNDS/HOUR Petcoke/ coal blend

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 5/20/2003 27 POUNDS/HOUR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 5/18/2005 22 POUNDS/HOUR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 11/8/2006 28 POUNDS/HOUR SPECIAL TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SAM 1/18/2007 28 POUNDS/HOUR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 14
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 5

C SO2 4/17/2007 0.3

GRAINS 
SULFUR PER 
100 
STANDARD 
CUBIC FEET 
OF GAS

initial test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 3/1/2007 0.15
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 11/8/2006 0.12
POUNDS PER 
MILLION BTU 
HEAT INPUT

SPECIAL PETCOKE BASELINE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 8/3/2005 0.034
POUNDS PER 
MILLION BTU 
HEAT INPUT

Meth 10-CO, VE-9, NOX/SO2 data from CEMS

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 2/21/2004 0.035
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 3
120 MMBtu/HR Auxiliary 
Boiler

A SO2 3/11/2003 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 3
120 MMBtu/HR Auxiliary 
Boiler

A SO2 8/22/2005 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

from fuel analysis

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 3
120 MMBtu/HR Auxiliary 
Boiler

A NOX 3/11/2003 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A VOC 5/1/2003 0.00056
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A VOC 3/1/2007 0.0004
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A VOC 3/1/2007 0.0004
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 5/1/2003 0.131
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 9/7/2003 0.035
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 2/5/2004 0.16
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 8/5/2005 0.15
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 12/1/2006 0.12
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 3/23/2007 0.11
POUNDS PER 
MILLION BTU 
HEAT INPUT

SPECIAL PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A SO2 3/1/2007 0.15
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A SO2 3/5/2007 0.3

GRAINS 
SULFUR PER 
100 
STANDARD 
CUBIC FEET 
OF GAS

initial test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A PM 2/21/2004 0.007
POUNDS PER 
MILLION BTU 
HEAT INPUT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A SO2 3/5/2007 0.3

GRAINS 
SULFUR PER 
100 
STANDARD 
CUBIC FEET 
OF GAS

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 1/29/2008 2.18
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 6/12/2007 2.91
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 1/18/2007 3
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 11/8/2006 3
POUNDS PER 
TON OF 
PRODUCT

SPECIAL PETCOKE BASELINE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 9/14/2005 2
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 6/18/2003 0.5
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 2/12/2003 0.8
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 8/9/2005 0
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 8/8/2005 0
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 6/7/2004 0.5
PARTS PER 
MILLION DRY 
GAS VOLUME
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TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 2/13/2006 0
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A CO 7/10/2007 0.568
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 2/12/2004 0.08
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 12/1/2006 0.05
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 11/8/2006 0.06
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 3/23/2007 0.09
POUNDS PER 
TON OF 
PRODUCT

100% PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 1/18/2007 0.06
POUNDS PER 
TON OF 
PRODUCT

special petcoke test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 5/15/2003 3.5
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 2/12/2004 3
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 6/28/2006 2.88
POUNDS PER 
TON OF 
PRODUCT

teco

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 12/1/2006 3
POUNDS PER 
TON OF 
PRODUCT

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 6/25/2003 0.3
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 6/24/2003 0.3
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 8/10/2005 0
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 8/11/2005 0
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 6/9/2004 0.3
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 5/11/2006 0
PARTS PER 
MILLION DRY 
GAS VOLUME

CO below detectable limit approx 0.48ppm so, set to 
zero. Emissions ave. 1 lb/hr.

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A CO 7/11/2007 1
PARTS PER 
MILLION DRY 
GAS VOLUME

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 2/12/2003 0.76
OTHER 
(SPECIFY IN 
COMMENT)

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 8/9/2005 0.3
OTHER 
(SPECIFY IN 
COMMENT)

lb/hr

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 6/7/2004 0.2
OTHER 
(SPECIFY IN 
COMMENT)

LB/HR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 2/13/2006 0.6
OTHER 
(SPECIFY IN 
COMMENT)

0.6 lb/hr allowed 9.2 lb/hr

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 7/10/2007 0.1
OTHER 
(SPECIFY IN 
COMMENT)

lb/hr from png analysis

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 6/25/2003 0.2
OTHER 
(SPECIFY IN 
COMMENT)

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 8/10/2005 0.4
OTHER 
(SPECIFY IN 
COMMENT)

calc. from fuel data

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 6/9/2004 0.2
OTHER 
(SPECIFY IN 
COMMENT)

LB/HR

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 5/11/2006 0.2
OTHER 
(SPECIFY IN 
COMMENT)

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 7/11/2007 0.1
OTHER 
(SPECIFY IN 
COMMENT)

lb/hr

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SAM 5/15/2003 0.15
POUNDS PER 
TON OF 
PRODUCT

8.5tph

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 4 Sulfuric Acid Plant A SO2 3/23/2007 3
POUNDS PER 
TON OF 
PRODUCT

SPECIAL PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A CO 3/5/2007 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

initial test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 7/10/2007 7.026

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 3/1/2007 12

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

normal compliance test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 3/1/2007 12

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 1/8/2008 16.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 6/25/2003 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC POLK POWER 165MW Simple Cycle 
PARTS PER 
MILLION DRY 
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COMPANY
1050233

STATION
SWD POLK A Y 10

Combustion Turbine
A NOX 6/24/2003 37

GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 8/10/2005 7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 8/11/2005 39

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 6/9/2004 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 5/11/2006 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 12/1/2006 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 11/8/2006 3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SPECIAL TEST BASELINE PETCOKE

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 1/18/2007 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

special petcoke test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 3/23/2007 3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SPECIAL PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 3/1/2007 6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 3/1/2007 6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 1/8/2008 4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 5/1/2003 21.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 9/7/2003 32

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 14
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 5

C NOX 4/17/2007 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

initial test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A NOX 3/5/2007 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A NOX 3/5/2007 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

initial tests

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 5/1/2003 3.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 9/7/2003 6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 2/5/2004 9.37

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 2/21/2004 1.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 8/5/2005 3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 8/23/2005 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A CO 1/18/2006 3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

petcoke/ coal blend

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 2/5/2004 10.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 2/21/2004 30

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 8/5/2005 7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 8/23/2005 31

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 12/1/2006 13

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 11/8/2006 12

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SPECIAL PETCOKE BASELINE TEST

PARTS PER 
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TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 1/18/2007 13
MILLION DRY 
GAS VOLUME 
@ 15% O2

special petcoke test

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 1
260 MW Combined cycle CT 
(Phase II Acid Rain Unit)

A NOX 3/23/2007 14

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SPECIAL PETCOKE TEST

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A NOX 7/11/2007 7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A SO2 6/18/2003 0.04
PERCENT 
SULFUR IN 
FUEL

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 6/18/2003 37

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 2/12/2003 6.95

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 8/9/2005 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 8/8/2005 34

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 6/7/2004 7.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 9
165MW Simple Cycle 
Combustion Turbine

A NOX 2/13/2006 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 10
165MW Simple Cycle 
Combustion Turbine

A SO2 6/24/2003 0.04
PERCENT 
SULFUR IN 
FUEL

TAMPA ELECTRIC 
COMPANY

1050233
POLK POWER 
STATION

SWD POLK A Y 13
165 MW GE SIMPLE 
CYCLE COMBUSTION 
TURBINE UNIT 4

A CO 3/5/2007 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A CO 9/29/2005 2.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NH3 9/5/2007 3.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A CO 11/13/2003 0.76

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GAS FUEL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A CO 11/13/2003 0.63

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NH3 9/14/2006 2.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NH3 11/13/2003 2.23

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NOX 11/13/2003 2.98

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NOX 11/13/2003 8.88

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A CO 11/19/2007 0.96

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A CO 11/20/2007 0.95

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A NH3 9/13/2006 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A NH3 9/6/2007 2.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NOX 11/13/2003 3.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NOX 11/13/2003 10.51

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A CO 11/13/2003 0.74

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GAS FUEL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A CO 11/13/2003 0.99

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A CO 9/29/2005 1.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A VOC 11/13/2003 0.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 

1050234
HINES ENERGY 

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A VOC 11/13/2003 0.03 PARTS PER 
MILLION DRY 
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ENERGY FLA COMPLEX GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A VOC 11/20/2007 0.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A VOC 11/19/2007 0.59

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A NOX 10/22/2005 2.19

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 11/13/2003 3.73

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GAS FUEL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 11/13/2003 2.52

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 11/2/2004 0.0001

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

NO NH3 USED ON OIL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 11/4/2004 2.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 9/14/2006 3.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A NH3 9/5/2007 3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A VOC 11/17/2007 0.32

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A VOC 11/20/2007 0.98

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A NH3 10/22/2005 3.01

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A VOC 11/13/2003 0.47

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GAS FUEL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A VOC 11/13/2003 0.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A CO 11/20/2007 0.74

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A CO 11/17/2007 0.91

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A VOC 10/22/2005 0.75

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 2 POWER BLOCK 1, CT 1B A NOX 12/7/2004 10.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A NOX 11/20/2007 8.77

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A NOX 11/17/2007 2.04

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 1 POWER BLOCK 1, CT 1A A NOX 12/7/2004 11

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A NOX 11/20/2007 7.61

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A NOX 11/19/2007 1.81

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NH3 11/13/2003 2.92

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GAS FUEL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 15 POWER BLOCK 2, CT 2B A NH3 11/4/2004 1.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A NOX 10/22/2005 2.33

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 1 POWER BLOCK 1, CT 1A A CO 9/29/2005 0.3
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 1 POWER BLOCK 1, CT 1A A CO 9/4/2007 0.79
PARTS PER 
MILLION DRY 
GAS VOLUME

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 2 POWER BLOCK 1, CT 1B A CO 12/7/2004 1.73
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 2 POWER BLOCK 1, CT 1B A CO 9/29/2005 0.5
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER PARTS PER 
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CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 2 POWER BLOCK 1, CT 1B A CO 9/4/2007 0.1
MILLION DRY 
GAS VOLUME

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A VOC 10/22/2005 0.76

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A NH3 10/22/2005 3.92

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A NH3 9/13/2006 1.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A NH3 9/6/2007 0.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

C.E.M. Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 1 POWER BLOCK 1, CT 1A A CO 12/7/2004 0.26
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 16 POWER BLOCK 3, CT 3A A CO 10/22/2005 0.47

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 17 POWER BLOCK 3, CT 3B A CO 10/22/2005 0.53

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2 ISO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 18 Power Block 4, CT 4A A NH3 11/17/2007 0.04

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas. (Ammonia slip for fuel oil: 0.58 ppm)

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 19 Power Block 4, CT 4B A NH3 11/19/2007 0.04

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Natural gas. (Ammonia slip for fuel oil: 0.92 ppm)

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A PM10 12/13/2003 0.0001 POUNDS/HOUR TESTED FOR TOTAL PM ONLY

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1050234
HINES ENERGY 
COMPLEX

SWD POLK A Y 14 POWER BLOCK 2, CT 2A A PM10 11/13/2003 0.0001 POUNDS/HOUR TESTED FOR TOTAL PM

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I NH3 6/8/2005 1.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I NOX 6/11/2005 2.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I NOX 5/5/2004 3.05

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

without duct burner

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I NOX 5/7/2004 2.81

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

with duct burner

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I NOX 6/8/2005 2.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I CO 5/5/2004 0.26

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

without duct burner

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I CO 6/11/2005 4.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I NH3 5/5/2004 1.67

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 1
170MW Combustion Turbine 
Configured for Combined 
Cycle

I NH3 6/11/2005 1.63

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I CO 5/7/2004 0.31

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

using duct burner

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I CO 6/8/2005 5.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

CALPINE 
CONSTRUCTION 
FINANCE 
COMPANY, LP

1050334
OSPREY ENERGY 
CENTER

SWD POLK I Y 2
170MW combustion turbine 
configured as a combined 
cycle unit

I NH3 5/5/2004 1.24

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 1
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NH3 12/9/2004 7.18

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 10
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NH3 1/28/2003 4.05

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 17
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NH3 12/4/2003 8.17

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 6
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 1/27/2003 8.3 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 7
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 1/28/2003 10.1 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 16
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/4/2003 8 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 17
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/4/2003 8.5 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 19
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/3/2003 8.2 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 1
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/9/2004 0.0001 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 1
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/9/2004 9.7 POUNDS/HOUR
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LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 4
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/8/2004 7.7 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 10
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 1/29/2003 7.2 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 20
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/3/2003 9.4 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 9
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 1/29/2003 10.2 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 8
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 1/28/2003 9.9 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 5
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/9/2004 6.7 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 18
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/4/2003 7.7 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 3
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/8/2004 9.4 POUNDS/HOUR

LAKELAND 
ELECTRIC

1050352
WINSTON PEAKING 
STATION

SWD POLK A Y 2
2.5 MW GM EMD 
20/645/E4B diesel engine .

A NOX 12/8/2004 7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A SO2 9/8/2005 0 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A SO2 2/26/2004 0.1 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A SO2 7/25/2006 1 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A SO2 1/14/2003 4.3 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A CO 7/25/2006 7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A CO 1/14/2003 1.8 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SO2 7/24/2006 14.6 POUNDS/HOUR
Methods 8 and 8A can be used to determine 
compliance as per proj 032-AC.

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SO2 1/17/2003 1.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 1/17/2003 35.3 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 1/17/2003 226 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 3/2/2004 318 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 7/24/2006 137.4 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 9/6/2005 293 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 6/10/2003 0 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 2/24/2004 46.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 8/19/2003 57.8 POUNDS/HOUR
100% soft wood. 1306 ADTBP = 90.7% production 
rate.

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 1/12/2005 53.4 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 8/2/2006 22 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A CO 10/27/2006 20 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 1/16/2003 9.15 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 3/5/2004 5.3 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 8/27/2004 10.21 POUNDS/HOUR Average of North and South Vent.

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 7/27/2006 7.6 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 9/9/2005 6.9 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A PM 9/11/2007 8.1 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A TRS 1/14/2003 0.556 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A TRS 3/4/2004 0.6 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A TRS 7/25/2006 1.7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A TRS 9/8/2005 0.69 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A NOX 1/14/2003 32 POUNDS/HOUR
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GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A NOX 2/26/2004 33.7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A NOX 7/25/2006 16.8 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A NOX 9/8/2005 17.9 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A VOC 1/14/2003 0.609 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A VOC 2/26/2004 0.6 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A VOC 7/25/2006 0.1 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A VOC 9/8/2005 0.63 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A H115 2/24/2004 7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A H115 7/8/2005 0 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SO2 3/2/2004 4.3 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SO2 9/6/2005 0 POUNDS/HOUR
SO2 emissond test shall comply with Rule 62-
297.4016(c), F.A.C. EPA Method 6(c)

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A CO 2/26/2004 1.4 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A CO 9/8/2005 1.96 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A VOC 1/17/2003 0.057

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A VOC 9/6/2005 0.05

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A VOC 9/12/2007 0.03

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 44
NO 7 PACKAGE BOILER 
REPLACING UNIT 034

A NOX 5/23/2006 0.14
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 44
NO 7 PACKAGE BOILER 
REPLACING UNIT 034

A NOX 5/16/2005 0.13
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 44
NO 7 PACKAGE BOILER 
REPLACING UNIT 034

A NOX 5/23/2006 0.14
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 44
NO 7 PACKAGE BOILER 
REPLACING UNIT 034

A NOX 10/17/2007 0.1
POUNDS PER 
BILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 1/6/2003 0.065
POUNDS PER 
MILLION BTU 
HEAT INPUT

steady state

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 1/27/2003 0.182
POUNDS PER 
MILLION BTU 
HEAT INPUT

soot blowing

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 1/8/2004 0.08
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 1/8/2004 0.11
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 4/28/2006 0.03
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 8/18/2006 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

non-sootblowing

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 5/8/2006 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

soot blowing burning DNCG's with #6 & 7 BSW's 
operating

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 9/20/2005 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 9/20/2005 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

soot blowing

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 6/9/2006 0.17
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 12/18/2006 0.034
POUNDS PER 
MILLION BTU 
HEAT INPUT

with DNCG's

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 12/20/2006 0.029
POUNDS PER 
MILLION BTU 
HEAT INPUT

without DNCG's

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 9/24/2007 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 15 No. 5 Power Boiler A PM 10/10/2007 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot Blowing

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2003 0.033
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2004 0.03
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2004 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC PALATKA PULP & POUNDS PER 
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CONSUMER 
OPERATIONS LLC

1070005
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 8/8/2005 0.263
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 8/18/2005 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

WOOD & OIL

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 8/18/2005 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

OIL ONLY

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 4/24/2006 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 9/25/2007 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A VOC 7/24/2006 0.01

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2003 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

bark and fuel mix

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2003 0.033
POUNDS PER 
MILLION BTU 
HEAT INPUT

#6 fuel oil only.

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 16 No. 4 Combination Boiler A PM 1/8/2003 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A VOC 3/2/2004 0.01

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A SO2 9/19/2007 4.8 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A SO2 8/20/2003 5.7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A H038 1/2/2003 0.106
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A H038 2/24/2004 1
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A TRS 7/27/2006 1.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A TRS 9/9/2005 1 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A TRS 9/11/2007 1.7 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 1/14/2003 11.94 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 2/26/2004 4.2 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 8/26/2004 11.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 7/25/2006 14.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 9/8/2005 17.6 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A PM 9/14/2007 17 POUNDS/HOUR Lime Mud Flow 378 gpm.

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SAM 1/17/2003 0.141
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SAM 3/2/2004 0.031
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SAM 7/24/2006 0.04
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SAM 9/6/2005 0
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SAM 9/12/2007 0.05
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 31
TALL OIL PLANT 
W/SCRUBBER

A TRS 7/7/2007 0.019
POUNDS PER 
TON OF FEED 
MATERIAL

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 31
TALL OIL PLANT 
W/SCRUBBER

A TRS 2/28/2008 0.022
POUNDS PER 
TON OF FEED 
MATERIAL

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A HAPS 8/2/2006 0.2
OTHER 
(SPECIFY IN 
COMMENT)

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A H038 8/19/2003 1
PARTS PER 
MILLION DRY 
GAS VOLUME

100% softwood. 1306 ADTBT production rate = 
90.7%. Permitted at 1440 ADTBT

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A H038 1/12/2005 0.5
PARTS PER 
MILLION DRY 
GAS VOLUME

concentration equals less than 0.5 ppm dv Cl

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 36
NEW ELEMENTAL 
CHLORINE-FREE 
BLEACH PLANT

A H038 10/27/2006 0.2
PARTS PER 
MILLION DRY 
GAS VOLUME

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A TRS 1/16/2003 1.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 19

#4 SDTS (SMELT 
DISSOLVING TANKS); 2 
TANKS, EACH W/ A 
SCRUBBE

A TRS 3/5/2004 1.5 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 

1070005
PALATKA PULP & 

NED PUTNAM A Y 37 THERMAL OXIDIZER A SO2 2/24/2004 3.5 POUNDS/HOUR
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OPERATIONS LLC PAPER MILL

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A SO2 7/8/2005 2 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A SO2 8/3/2006 3 POUNDS/HOUR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A SO2 9/12/2007 4.4 TONS/YEAR

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 1/17/2003 0.006

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 8/26/2004 0.0133

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A TRS 7/24/2006 0.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A TRS 3/2/2004 1.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A TRS 1/17/2003 0.52

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A NOX 9/12/2007 60

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A NOX 9/6/2005 63.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A NOX 7/24/2006 49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A NOX 3/2/2004 68

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A NOX 1/17/2003 74.26

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A CO 9/12/2007 359

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A SO2 9/14/2007 1.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

293 gpm

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A CO 9/14/2007 24

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

273 gpm

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A H115 9/19/2007 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A H115 8/3/2006 3.51

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A VOC 9/14/2007 7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

273 gpm

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A NOX 9/14/2007 121

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

273 gpm

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 17
#4 Lime Kiln W/ high energy 
Zurn venturi scrubber;used-
oil.

A TRS 9/14/2007 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

273 gpm

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A HAPS 8/20/2003 2.609

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 37 THERMAL OXIDIZER A HAPS 2/24/2004 2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A TRS 9/12/2007 0.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A TRS 9/6/2005 2.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 8% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 9/6/2005 0.0062

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 9/12/2007 0.004

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 7/24/2006 0.013

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2

GEORGIA-PACIFIC 
CONSUMER 
OPERATIONS LLC

1070005
PALATKA PULP & 
PAPER MILL

NED PUTNAM A Y 18
#4 RB (REC'Y BLR) W/ESP 
& LOW ODOR DESIGN;on-
spec used-oil.

A PM 3/2/2004 0.022

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
7% O2
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FLORIDA POWER & 
LIGHT (PPN)

1070014
PUTNAM POWER 
PLANT

NED PUTNAM A Y 10
Ductburners for CC 
HRSG22, Phase II Acid Rain 
Unit

A NOX 11/29/2007 -0.3
POUNDS PER 
MILLION BTU 
HEAT INPUT

FPL

FLORIDA POWER & 
LIGHT (PPN)

1070014
PUTNAM POWER 
PLANT

NED PUTNAM A Y 9
Ductburners for CC 
HRSG21, Phase II Acid Rain 
Unit

A NOX 11/28/2007 -0.21
POUNDS PER 
MILLION BTU 
HEAT INPUT

FPL

FLORIDA POWER & 
LIGHT (PPN)

1070014
PUTNAM POWER 
PLANT

NED PUTNAM A Y 7
Ductburners for CC 
HRSG11, Phase II Acid Rain 
Unit

A NOX 11/27/2007 0.14
POUNDS PER 
MILLION BTU 
HEAT INPUT

FPL

FLORIDA POWER & 
LIGHT (PPN)

1070014
PUTNAM POWER 
PLANT

NED PUTNAM A Y 8
Ductburners for CC 
HRSG12, Phase II Acid Rain 
Unit

A NOX 11/27/2007 -0.14
POUNDS PER 
MILLION BTU 
HEAT INPUT

FPL

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 8/1/2006 0 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A VOC 5/24/2006 100
PERCENT 
REDUCTION IN 
EMISSIONS

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A VOC 5/21/2007 100
PERCENT 
REDUCTION IN 
EMISSIONS

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A VOC 2/4/2008 97.1
PERCENT 
REDUCTION IN 
EMISSIONS

distructiuon %

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 2

CONVEYING SYSTEM
(SKINNER SAW & GLUE 
LINE EACH W/ A 
CYCLONE)

A PM 5/6/2004 9.22 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 6/1/2006 0.55 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 6/1/2006 0.51 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 5/5/2004 0.98 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 5/7/2003 0.616 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 9/1/2004 2.8 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 6/2/2006 0.11 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 1
BOILER WOOD/BARK W/ 
ESP

A PM 5/22/2007 0.46 POUNDS/HOUR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A PM 5/6/2003 3.69 TONS/YEAR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A VOC 5/6/2003 18.1 TONS/YEAR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A PM 5/18/2005 11.9 TONS/YEAR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A PM 5/5/2004 3.4 TONS/YEAR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A PM 5/24/2006 2.628 TONS/YEAR

GEORGIA-PACIFIC 
WOOD PRODUCTS 
LLC

1070015
HAWTHORNE 
PLYWOOD PLANT

NED PUTNAM A Y 5
#1,2,3 dryers with a RTO 
Unit to control VOC.

A PM 2/4/2008 0.92418 TONS/YEAR

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 7/19/2007 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

Burning Coal. Burning Coal/Petcoke (70/30%) = 
0.020 lb/mmBtu. Tester: Catalyst Air Management, 
Inc. 2405 Byington-Solway Rd, Knoxville, TN 
(865) 531-0075

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 8/4/2006 0.022
POUNDS PER 
MILLION BTU 
HEAT INPUT

Burning Coal. Burning Coal/Petcoke (70/30%) = 
0.020 lb/mmBtu. Tester: Catalyst Air Management, 
Inc. 2405 Byington-Solway Rd, Knoxville, TN 
(865) 531-0075

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 7/19/2005 0.021
POUNDS PER 
MILLION BTU 
HEAT INPUT

Coal/Petcoke. Operating rate 657 MW. Catalyst Air 
Management, Inc. Knoxville, TN (865) 531-0075.

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 6/2/2004 0.013
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 4/14/2003 0.01848
POUNDS PER 
MILLION BTU 
HEAT INPUT

Testers were TECO

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 4/17/2003 0.03
POUNDS PER 
MILLION BTU 
HEAT INPUT

Testers were TECO

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 4/16/2003 0.01756
POUNDS PER 
MILLION BTU 
HEAT INPUT

Testers were TECO

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 6/1/2004 0.013
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc.

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 6/3/2004 0.014
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 7/21/2005 0.016
POUNDS PER 
MILLION BTU 
HEAT INPUT

Coal/Petcoke. Operating rate 661 MW. Catalyst Air 
Management, Inc. Knoxville, TN (865) 531-0075.

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 7/22/2005 0.014
POUNDS PER 
MILLION BTU 
HEAT INPUT

Coal. Operating rate 662 MW. Catalyst Air 
Management, Inc. Knoxville, TN (865) 531-0075.

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 8/1/2006 0.022
POUNDS PER 
MILLION BTU 
HEAT INPUT

Burning Coal. Burning Coal/Petcoke (70/30%) = 
0.019 lb/mmBtu. Tester: Catalyst Air Management, 
Inc. 2405 Byington-Solway Rd, Knoxville, TN 
(865) 531-0075

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 2
Steam Electric Generator No. 
2

A PM 7/20/2007 0.025
POUNDS PER 
MILLION BTU 
HEAT INPUT

Burning Coal. Burning Coal/Petcoke (70/30%) = 
0.024 lb/mmBtu. Tester: Catalyst Air Management, 
Inc. 2405 Byington-Solway Rd, Knoxville, TN 
(865) 531-0075

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 4/15/2003 0.02489
POUNDS PER 
MILLION BTU 
HEAT INPUT

Testers were TECO

SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 6/3/2004 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

Catalyst Air Management, Inc
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SEMINOLE 
ELECTRIC 
COOPERATIVE, INC.

1070025
SEMINOLE 
GENERATING 
STATION

NED PUTNAM A Y 1
Steam Electric Generator No. 
1

A PM 7/20/2005 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

Coal. Operating rate 659 MW. Catalyst Air 
Management, Inc. Knoxville, TN (865) 531-0075.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 19
IMP MILL FLASH 
CALCINER SYSTEM B

A PM 9/8/2004 0.0051

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 19
IMP MILL FLASH 
CALCINER SYSTEM B

A PM 12/1/2005 0.0111

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 2
CAGE MILL DRYER 
SYSTEM #1

A PM 9/8/2004 0.004

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 2
CAGE MILL DRYER 
SYSTEM #1

A PM 9/27/2006 0.0106

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

4.92 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 10/8/2003 0.003

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 12/1/2005 0.0048

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 5
AMBIENT AIR COOLING 
SYSTEM A

A PM 9/25/2007 0.0178

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

7.92 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 5
AMBIENT AIR COOLING 
SYSTEM A

A PM 9/28/2006 0.0066

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

2.78 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 5
AMBIENT AIR COOLING 
SYSTEM A

A PM 9/27/2005 0.0154

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

46 TPH

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 5
AMBIENT AIR COOLING 
SYSTEM A

A PM 9/9/2004 0.0017

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 5
AMBIENT AIR COOLING 
SYSTEM A

A PM 10/8/2003 0.0161

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 3
IMP MILL FEED SILO A 
(170-TON BIN)

A PM 10/7/2003 0.0031

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 9/25/2007 0.0086

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

3.63 lbs/hr PM

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 9/28/2006 0.0074

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

2.76 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 9/30/2005 0.0079

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 23
CAGE MILL DRYER 
SYSTEM #2

A PM 9/25/2007 0.0053

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

2.32 lbs/hr PM

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 23
CAGE MILL DRYER 
SYSTEM #2

A PM 9/27/2006 0.0129

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

5.38 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 23
CAGE MILL DRYER 
SYSTEM #2

A PM 9/29/2005 0.0035

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 23
CAGE MILL DRYER 
SYSTEM #2

A PM 12/9/2005 0.0047

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 4
IMP MILL FLASH 
CALCINER SYSTEM A

A PM 9/26/2007 0.0162

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

2.34 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 4
IMP MILL FLASH 
CALCINER SYSTEM A

A PM 9/28/2006 0.0091

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

1.17 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 4
IMP MILL FLASH 
CALCINER SYSTEM A

A PM 9/27/2005 0.0142

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 4
IMP MILL FLASH 
CALCINER SYSTEM A

A PM 12/5/2005 0.0048

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 4
IMP MILL FLASH 
CALCINER SYSTEM A

A PM 9/9/2004 0.0021

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 20
AMBIENT AIR FLASH 
COOLING SYSTEM B

A PM 9/9/2004 0.0016

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 2
CAGE MILL DRYER 
SYSTEM #1

A PM 9/25/2007 0.0087

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

4.37 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 2
CAGE MILL DRYER 
SYSTEM #1

A PM 9/28/2005 0.0169

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 2
CAGE MILL DRYER 
SYSTEM #1

A PM 10/7/2003 0.0051

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 19
IMP MILL FLASH 
CALCINER SYSTEM B

A PM 9/29/2005 0.0111

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT
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LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 19
IMP MILL FLASH 
CALCINER SYSTEM B

A PM 9/28/2006 0.0107

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

1.39 lbs/hr PM.

LAFARGE NORTH 
AMERICA, INC.

1070039
LAFARGE NORTH 
AMERICA, INC.

NED PUTNAM A Y 19
IMP MILL FLASH 
CALCINER SYSTEM B

A PM 9/26/2007 0.0106

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

1.41 lbs/hr PM

VAW OF AMERICA, 
INC.

1090013
VAW OF AMERICA, 
INC.

NED ST. JOHNS I Y 9 REMELT FURNACE NO. 2 I PM 9/23/2003 0.55 POUNDS/HOUR

VAW OF AMERICA, 
INC.

1090013
VAW OF AMERICA, 
INC.

NED ST. JOHNS I Y 8 REMELT FURNACE NO. 1 I PM 9/23/2003 0.98 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 9/27/2007 1.26 POUNDS/HOUR 30% painted scrap.

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 5/5/2005 0.146 POUNDS/HOUR

Demonstrate compliance with NESHAP, 40 CFR 
63, Subpart RRR reqirements for secondary 
aluminum production. Tested by CleanAir 
Engineering, Palatine, IL (800)627-0033. 
www.cleanair.com

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 10/20/2004 0.15 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 5/3/2005 0.146 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 5/5/2005 0.146 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 8/8/2006 0.02 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A PM 8/8/2007 0.18 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 5/4/2005 0.427 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 5/5/2005 0.74 POUNDS/HOUR

Demonstrate compliance with NESHAP, 40 CFR 
63, Subpart RRR reqirements for secondary 
aluminum production. Tested by CleanAir 
Engineering, Palatine, IL

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 10/19/2004 0.35 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 5/4/2005 0.313 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 5/4/2005 0.313 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 5/4/2005 0.427 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 8/8/2006 0.36 POUNDS/HOUR

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A PM 9/27/2007 1.26 POUNDS/HOUR 30% painted scrap.

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A H106 5/4/2005 0.0688
POUNDS PER 
TON OF FEED 
MATERIAL

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 4 Remelt Furnace No. 2 A H106 5/4/2005 0.00355
POUNDS PER 
TON OF FEED 
MATERIAL

HALNA, INC. 1090447
HYDRO ALUMINUM 
OF NORTH AMERICA 
- ST. AU

NED ST. JOHNS A Y 3
Remelt Furnace No. 1 (North 
Furnace)

A H106 5/3/2005 0.000089
POUNDS PER 
TON OF FEED 
MATERIAL

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A VOC 8/22/2007 0.059 POUNDS/HOUR RN: NG drng the tst. VOC=0.0002#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A VOC 8/21/2007 0.106 POUNDS/HOUR RN: NG drng the tst; VOC=0.0002#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A NOX 8/23/2007 50.22

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RN: NOc at ISO cond=59.9 ppm ; NOx=58.63#/hr

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A NOX 9/28/2005 55.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RN: NOx@ISO=81 PPM; NOx 
=0.205#/MMBTU=63.44#/hr; HI=309MMBTU/HR 
during the tst.

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A NOX 8/24/2006 56.06

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RN: NOx at ISO=67.2 NOx= 0.205#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A NOX 8/5/2004 49.63

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RN: NOx=54.22#/hr =.183#/mmbtu (NG during the 
test).

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A NOX 8/6/2003 53.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RN-NOx=55.60 # / hr; =0.184#/MMBTU on NG

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A CO 8/21/2007 0.21 POUNDS/HOUR RN: NG drng the tst; CO=0.0004 #/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A CO 8/9/2003 1.378 POUNDS/HOUR RN- NG drng the test;CO=0.0023 #/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A CO 9/28/2005 0.641 POUNDS/HOUR RN: NG drng the tst. CO=0.0010#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A CO 8/23/2006 1.149 POUNDS/HOUR RN: CO=0.0018#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A NOX 9/29/2005 99.8 POUNDS/HOUR
RN: NG drng the tst. NOx= 
0.227#/MMBTU;HI=440MMBTU/HR

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A NOX 8/4/2004 100.8 POUNDS/HOUR RN: NOx=0.222#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A CO 8/23/2007 0.8 POUNDS/HOUR RN: CO=0.93 ppm, CO=0.0026#/MMBTU
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FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A CO 8/24/2006 0.83 POUNDS/HOUR RN: CO= 0.003#/mmbtu

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A CO 8/7/2003 0.094 POUNDS/HOUR RN-CO=0.0002 #/MMBTU NG drng the tst).

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A CO 8/4/2004 0.209 POUNDS/HOUR RN; CO=0.0005#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A CO 8/22/2006 3.65 POUNDS/HOUR RN: CO= 0.0085#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A CO 9/29/2005 4.6 POUNDS/HOUR RN: NG dng the tst; CO=0.011#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A CO 8/22/2007 0.2 POUNDS/HOUR RN: NG drng the tst; CO=0.0021#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A CO 8/6/2003 1.03 POUNDS/HOUR RN- CO=0.03 # / MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A CO 8/5/2004 0.7 POUNDS/HOUR RN: CO=0.002#/mmbtu

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 3
23.4 MW CCGT with 8.2 
MW HRSG Unit # 9

A CO 9/27/2005 0.93 POUNDS/HOUR
RN: CO=0.003#/MMBTU; NG drng the tsts ; 
HI=309MMBTU/HR

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A NOX 8/7/2003 104.16 POUNDS/HOUR RN on NG NOX=0.260#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A NOX 8/22/2006 99.5 POUNDS/HOUR RN: NOx= 0.231#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 7
37.5 MW Boiler Unit #7 
(Phase II Acid Rain Unit)

A NOX 8/22/2007 92.9 POUNDS/HOUR RN: NG drng the tst. NOx=0.252#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A CO 8/3/2004 1.269 POUNDS/HOUR RN: CO=0.0020#/mmbtu; note gas flow in 100scfm

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A NOX 8/21/2007 0.18
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN: NG drng the tst. NOx=101.9#/hr; Note that 
NOx tst were also conducted on additional 3 loads : 
12.1 MW (HV=175.5 )- NOX= 0.0643#/MMBTU; 
23.1 MW (HV=305.8)- NOX= 0.094#/MMBTU ; 
34.1 MW (HV=425.5 MMBTU/hr ) -NOX= 
0.124#/MMBTU

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A NOX 9/28/2005 0.178
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN: NG drng the tst. NOx=114.29#/hr; HI=641 
MMBTU/HR

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A NOX 8/3/2004 0.19
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN:NOx=120.73#/hr; note gas flow in 100scfm

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A NOX 8/9/2003 0.149
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN: 2003 tst on NG; NOx=88.20 #/hr

FT PIERCE 
UTILITIES 
AUTHORITY

1110003
FT PIERCE UTIL/H D 
KING PWR PLNT

SED ST. LUCIE A Y 8
56.1 MW Boiler Unit #8 
(Phase II Acid Rain Unit)

A NOX 8/23/2006 0.158
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN: NOX= 101.10#/hr (HI=638MMBTU/hr vs 611)

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 8 New Process Steam Boiler A NOX 4/26/2004 0.025
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN: 1 st test (NOX and CO) in 2004.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 8 New Process Steam Boiler A NOX 3/19/2003 0.031
POUNDS PER 
MILLION BTU 
HEAT INPUT

RN- initial stck tst on NG ( not conctd on oil yet); 
cndtd by Catalyst Air Management, Inc.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 1

PEEL DRYER #1 & 
WASTE HEAT 
EVAPORATOR #1 
W/SEPRTR.& WET CYCL

A PM 3/26/2007 4.32 POUNDS/HOUR
RN: PM=0.029 grain/dscf; not within +-10% of 
45T/hr (full capacity) -85.11%

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 4
PEEL DRYER #2 AND 
WASTE HEAT 
EVAPORATOR #2

A PM 3/27/2007 3.39 POUNDS/HOUR
RN: PM=0.020 grain/dscf; not within +- 10% of 
45t/hr (74%); CATALYST AIR 
ANAGEMENT ,INC conducted the test.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 4
PEEL DRYER #2 AND 
WASTE HEAT 
EVAPORATOR #2

A PM 4/28/2004 4.53 POUNDS/HOUR
RN: Catalyst(Air Management ,Inc.); 
PM=0.029Gr/DSCF

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 4
PEEL DRYER #2 AND 
WASTE HEAT 
EVAPORATOR #2

A PM 4/23/2003 6.54 POUNDS/HOUR RN- 2003 PM test

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 4
PEEL DRYER #2 AND 
WASTE HEAT 
EVAPORATOR #2

A PM 4/19/2005 2.37 POUNDS/HOUR
RN: PM=0.016gr/DSCF; Tested on the load equal to 
27.22T/Hrthat is =60.48% of the capacity <=-10%of 
the capacity.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 4
PEEL DRYER #2 AND 
WASTE HEAT 
EVAPORATOR #2

A PM 3/28/2006 5.21 POUNDS/HOUR
RN: PM=0.037 gr/dscf; Catalyst- stack test crew. 
NG drng the test.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 1

PEEL DRYER #1 & 
WASTE HEAT 
EVAPORATOR #1 
W/SEPRTR.& WET CYCL

A PM 4/22/2003 5.02 POUNDS/HOUR RN- 2003 PM test.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 1

PEEL DRYER #1 & 
WASTE HEAT 
EVAPORATOR #1 
W/SEPRTR.& WET CYCL

A PM 3/28/2006 6.1 POUNDS/HOUR
RN: PM=0.039gr/dscf; Test crew Catalyst Air 
Management, Inc. NG during the test.

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 1

PEEL DRYER #1 & 
WASTE HEAT 
EVAPORATOR #1 
W/SEPRTR.& WET CYCL

A PM 4/28/2004 3.41 POUNDS/HOUR RN

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 1

PEEL DRYER #1 & 
WASTE HEAT 
EVAPORATOR #1 
W/SEPRTR.& WET CYCL

A PM 4/18/2005 2.91 POUNDS/HOUR

RN: prfrmd by Catalyst Air Management ,Inc.; 
PM=0.024 Grain/DSCF Input=32.8T/Hr=72.88% of 
capacity .

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 8 New Process Steam Boiler A CO 4/26/2004 7.3
PARTS PER 
MILLION DRY 
GAS VOLUME

RN: note the unis shld be ppm@3%O2

TROPICANA 
MANFACTURING 
COMPANY, INC

1110004
TROPICANA, FORT 
PIERCE

SED ST. LUCIE A Y 8 New Process Steam Boiler A CO 3/19/2003 1.2
PARTS PER 
MILLION DRY 
GAS VOLUME

RN- note CO=1.2 ppm @3% O2 ( no such unit in 
ARMS)! tst on NG not cntd yet on oil (Stan)

CARGILL JUICE 
NORTH AMERICA

1110018 FT. PIERCE SED ST. LUCIE I Y 7

60,000 LB/HR PEEL 
DRYER W/ TWO (2) 
WASTE HEAT 
EVAPORATORS

I PM 1/8/2004 7.2 POUNDS/HOUR RN: 2004 PM tst

CARGILL JUICE 
NORTH AMERICA

1110018 FT. PIERCE SED ST. LUCIE I Y 7

60,000 LB/HR PEEL 
DRYER W/ TWO (2) 
WASTE HEAT 
EVAPORATORS

I PM 1/9/2003 8 POUNDS/HOUR
RN- see comnts on the activity scrn. PM=0.049 
grains/dscf

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A CO 7/17/2007 7.8 POUNDS/HOUR RN: (flow=28100scfH)

FLORIDA GAS FGTC COMPRESSOR 4000 BHP I.C.Reciprocating 
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TRANSMISSION 
COMPANY

1110060
STATION 20

SED ST. LUCIE A Y 5
Engine & Assoc.Equip. 
#2005

A CO 7/13/2006 7.2 POUNDS/HOUR RN: Load:4101HP; 28550scfh (fuel flow)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A CO 7/13/2005 7.84 POUNDS/HOUR
RN: NG drng the tst. Hinput =30.09 MMBTU/hr vs 
33.36, and 3935 HP vs 4000.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A CO 7/17/2007 9.3 POUNDS/HOUR
RN ( flow =18682scfH) HP=(2471;2463; and 2400 
for three runs).

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A CO 7/13/2005 11.7 POUNDS/HOUR
RN: NG drng tsts. Stack tsts load =2386 HP vs 2400 
HP and 18.87 MMBTU/hr vs 21.19.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A CO 8/19/2003 9.11 POUNDS/HOUR RN- NG during the test;CO=306.4 ppm

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A NOX 7/13/2006 5.16 POUNDS/HOUR
RN: NOx=0.99g/hp-hr; cndtd by DeNOvo-nv, Inc. 
Load: 2373HP; 17693scfh(fuel flow)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A NOX 8/20/2003 7.49 POUNDS/HOUR RN- NG drng the tsts;NOx=62.16 ppm

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A NOX 8/19/2004 11.5 POUNDS/HOUR RN: NOx=1.314g/bhp-hr; load=3973 bhp

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A NOX 7/13/2005 12.1 POUNDS/HOUR
RN: NG drng tst, NOX=1.40 (g/bhp-hr) vs 2.0 The 
load drng tsts =3935HPvs 4000 and 30.09 
MMBTU/hr vs 33.36MMBTU/hr

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A NOX 7/13/2006 8.06 POUNDS/HOUR
RN: Nox=0.89g/hp-hr;Load:4101HP;Fuel 
flow:28550scfh

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A NOX 7/17/2007 9.1 POUNDS/HOUR RN; NOx=1g/hp-hr ; Flow =28100 scfH

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A NOX 8/19/2003 5.71 POUNDS/HOUR RN- NOx=108.3 ppm

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A NOX 9/22/2004 8.62 POUNDS/HOUR RN: NOx=1.66 g/bhp-hr; Q=17851 SCF/h

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A NOX 7/13/2005 7.44 POUNDS/HOUR
RN: NG drng the tst. NOx=1.42 g/bhp-hrloadng 
drng tst=18.87MMBTU/hr and within =-10% of 21.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A NOX 7/17/2007 7.3 POUNDS/HOUR RN: DENOVO cndtd stack tsts; NOx=1.4g/hp-

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A CO 9/22/2004 9.8 POUNDS/HOUR
RN: NG drng the test, Q=17851 SCFH; CO=352.3 
ppm dry

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 4
2400 BHP NAT GAS FIRED 
RECIP IC ENGINE #2004

A CO 7/13/2006 8.37 POUNDS/HOUR RN: Load:2373HP;fuel flow 17693scfh (294scfm)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A CO 8/19/2004 8.07 POUNDS/HOUR RN

FLORIDA GAS 
TRANSMISSION 
COMPANY

1110060
FGTC COMPRESSOR 
STATION 20

SED ST. LUCIE A Y 5
4000 BHP I.C.Reciprocating 
Engine & Assoc.Equip. 
#2005

A CO 8/20/2003 9.72 POUNDS/HOUR RN- NG drng the tsts;CO=132.9 ppm

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 16

PRILL TOWER-10 
EXHAUST FANS & 
SCRUBBER EXHAUST 
VENT

I PM 3/14/2005 7.46 POUNDS/HOUR

Emissions are the total from the prill tower (5.69) 
and prill scrubber (1.77). Based on process weight 
table (62-296.320) max emissons allowed were 35.9 
pph.

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 16

PRILL TOWER-10 
EXHAUST FANS & 
SCRUBBER EXHAUST 
VENT

I PM 1/30/2003 6.42 POUNDS/HOUR

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 16

PRILL TOWER-10 
EXHAUST FANS & 
SCRUBBER EXHAUST 
VENT

I PM 3/26/2004 7.46 POUNDS/HOUR
Prill Tower (5.21 pph) + Heil Scrubber (2.25 pph) = 
7.46 pph

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 16

PRILL TOWER-10 
EXHAUST FANS & 
SCRUBBER EXHAUST 
VENT

I PM 2/11/2005 8.65 POUNDS/HOUR Combined emissions from scubber and tower.

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 14
AMMONIUM NITRATE 
PLANT 83%

I PM 12/1/2004 0.03
POUNDS PER 
TON OF 
PRODUCT

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 22
NITRIC ACID PLANT 
NO.1 CATALYTIC 
COMBUSTOR

I NOX 2/13/2004 0.07
POUNDS PER 
TON OF 
PRODUCT

TESTED IN HOUSE; Plant 1 limited to 309.21 tpd 
production until retested.

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 23
NITRIC ACID PLANT 
NO.2 CATALYTIC 
COMBUSTOR

I NOX 1/25/2005 1.05
POUNDS PER 
TON OF 
PRODUCT

TPY in operating rate section is misleading. The 
number given is Plants 1 & 2 combined.

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 23
NITRIC ACID PLANT 
NO.2 CATALYTIC 
COMBUSTOR

I NOX 2/17/2004 1.09
POUNDS PER 
TON OF 
PRODUCT

TESTED IN HOUSE

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 23
NITRIC ACID PLANT 
NO.2 CATALYTIC 
COMBUSTOR

I NOX 2/28/2003 0.9
POUNDS PER 
TON OF 
PRODUCT

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 23
NITRIC ACID PLANT 
NO.2 CATALYTIC 
COMBUSTOR

I NOX 2/17/2004 1.09
POUNDS PER 
TON OF 
PRODUCT

In house testing

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 14
AMMONIUM NITRATE 
PLANT 83%

I NH3 12/1/2004 1
POUNDS PER 
TON OF 
PRODUCT

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 22
NITRIC ACID PLANT 
NO.1 CATALYTIC 
COMBUSTOR

I NOX 2/25/2003 0.33
POUNDS PER 
TON OF 
PRODUCT

Test conducted in-house. Max operating rate 
reduced to 418 until retested.

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 22
NITRIC ACID PLANT 
NO.1 CATALYTIC 
COMBUSTOR

I NOX 11/3/2004 0.175
POUNDS PER 
TON OF 
PRODUCT

TAMINCO 
METHYLAMINES 
INC

1130004
TAMINCO PACE 
PLANT

NWD SANTA ROSA A Y 22
NITRIC ACID PLANT 
NO.1 CATALYTIC 
COMBUSTOR

I NOX 2/13/2004 0.07
POUNDS PER 
TON OF 
PRODUCT

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 38
1000 HP Ingersol Rand 
Compressor engine with 
catalytic cnvtr

A CO 9/13/2007 1.4 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/18/2007 2.02 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/11/2007 3.83 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/18/2007 0.78 POUNDS/HOUR

QUANTUM ST REGIS TREATING Three Sulfur Recovery Plants OTHER 
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RESOURCES 
MGMNT LLC

1130005
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
(2, 3, & 4)

A SO2 11/4/2003 0.051
(SPECIFY IN 
COMMENT)

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 11/17/2004 0.08
OTHER 
(SPECIFY IN 
COMMENT)

tested at 2.2 MM scf/d; sulfur recovery efficiency 
actual was 96%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 5/3/2006 0.067
OTHER 
(SPECIFY IN 
COMMENT)

1.8 MMscf/d acid gas flow rate; 96.6% sulfur 
recovery

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 6/7/2006 0.065
OTHER 
(SPECIFY IN 
COMMENT)

1.8 MMscf/d acid gas flow rate; 96.68% sulfur 
recovery

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 2/3/2005 0.091
OTHER 
(SPECIFY IN 
COMMENT)

tested at 2.3 MMscf/day; sulfur recovery was 95.3%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 2/17/2005 0.0674
OTHER 
(SPECIFY IN 
COMMENT)

2.3 MMscf/day; sulfur recovery 96.6%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 5/11/2005 0.071
OTHER 
(SPECIFY IN 
COMMENT)

2.2 MMscf/day acid gas flow; sulfur recovery 96.4%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 6/16/2005 0.0622
OTHER 
(SPECIFY IN 
COMMENT)

2.0 MMscf/day acid gas flow; sulfur recovery 96.8%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 5/30/2007 0.053
OTHER 
(SPECIFY IN 
COMMENT)

sulfur recover - 97.3%

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 34
Three Sulfur Recovery Plants 
(2, 3, & 4)

A SO2 6/22/2007 0.0649
OTHER 
(SPECIFY IN 
COMMENT)

96.73% sulfur recovery

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 37
JCSWD 3600 HP NG fired 
Solar Centaur turbine

A NOX 11/5/2003 81
PARTS PER 
MILLION DRY 
GAS VOLUME

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/17/2007 1.09 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/18/2007 3.34 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A NOX 9/18/2007 4.01 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 38
1000 HP Ingersol Rand 
Compressor engine with 
catalytic cnvtr

A NOX 9/13/2007 2.8 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 38
1000 HP Ingersol Rand 
Compressor engine with 
catalytic cnvtr

A NOX 11/5/2003 3.35 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 38
1000 HP Ingersol Rand 
Compressor engine with 
catalytic cnvtr

A VOC 9/13/2007 0.2 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/18/2007 1.23 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/18/2007 2.74 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/18/2007 1.29 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/11/2007 3.56 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/17/2007 1.41 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/11/2007 0.21 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 50
14,300-Hp South Water 
Flood Gas Turbine

A NOX 3/20/2007 15.2 POUNDS/HOUR Test performed in September 2007 also.

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 50
14,300-Hp South Water 
Flood Gas Turbine

A CO 3/20/2007 47.1 POUNDS/HOUR
Re-test to be performed due to unit not operating at 
capacity

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/18/2007 0.02 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/18/2007 0.02 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/17/2007 0.07 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/18/2007 0.07 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A VOC 9/18/2007 0.002 POUNDS/HOUR

QUANTUM 
RESOURCES 
MGMNT LLC

1130005
ST REGIS TREATING 
FAC AND JAY GAS 
PLANT

NWD SANTA ROSA A Y 44
Six 1,000 HP NG Ingersol 
Rand Compressor Engines w 
cat. conv

A CO 9/18/2007 1.8 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 6/12/2007 0.061 POUNDS/HOUR
Heat input limited to 34.96MMBtu/hour (110% of 
testing). Sulfur determined from Fuel

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 8/25/2005 0.00504 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 7/13/2004 0.00795 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 12/21/2005 0.0026 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 10/23/2006 0.012 POUNDS/HOUR DeNovo=nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 5/28/2003 0.011 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 6/12/2007 16.01 POUNDS/HOUR
Heat input limited to 34.96MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 

1130037
COMPRESSOR 

NWD SANTA ROSA A Y 6 FGT Unit 1206 - 
Reciprocating IC 

A NOX 5/28/2003 15.9 POUNDS/HOUR
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COMPANY STATION #12 Compressor Engine

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 5/28/2003 17.6 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 7/13/2004 12.9 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 8/25/2005 11.6 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 12/21/2005 12.7 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 10/23/2006 16.4 POUNDS/HOUR DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A NOX 6/12/2007 12.46 POUNDS/HOUR
Heat input limited to 34.96MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 5/28/2003 17.2 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 5/28/2003 17.2 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 7/13/2004 18.2 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 8/25/2005 17.3 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 12/21/2005 20 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A CO 10/23/2006 12.8 POUNDS/HOUR DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 6
FGT Unit 1206 - 
Reciprocating IC 
Compressor Engine

A SO2 5/28/2003 0.011 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 6/12/2007 0.16
GRAMS PER 
HORSEPOWER-
HOUR

Heat input limited to 15.98MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 12/21/2005 0.069
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 7/13/2004 0.0471
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 9/10/2003 3.4
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 7/13/2004 4.81
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 8/25/2005 2.44
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 12/21/2005 3.1
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 10/23/2006 2.6
GRAMS PER 
HORSEPOWER-
HOUR

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 6/12/2007 2.58
GRAMS PER 
HORSEPOWER-
HOUR

Heat input limited to 15.77MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 9/10/2003 3.89
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 7/13/2004 2.82
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 8/24/2005 4.62
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 12/21/2005 4.49
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 9/10/2003 0.082
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 7/13/2004 0.0569
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 8/25/2005 0.0367
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 12/21/2005 0.354
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 10/23/2006 0.04
GRAMS PER 
HORSEPOWER-
HOUR

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A CO 6/12/2007 0.06
GRAMS PER 
HORSEPOWER-
HOUR

Heat input limited to 15.77MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 11/8/2006 1.14
GRAMS PER 
HORSEPOWER-
HOUR

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A NOX 6/12/2007 1.67
GRAMS PER 
HORSEPOWER-
HOUR

Heat input limited to 15.98MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 9/10/2003 0.24
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 8/24/2005 0.0527
GRAMS PER 
HORSEPOWER-
HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A CO 11/8/2006 0.23
GRAMS PER 
HORSEPOWER-
HOUR

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 12/21/2007 1.76
PARTS PER 
MILLION DRY 
GAS VOLUME 

Tested by DeNovo; restricted to 129 MMBtu/hr 
(110% of testing)
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COMPANY @ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 12/20/2005 1.74

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 8/23/2005 3.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 10/24/2006 0.22

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 6/11/2007 1.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input limited to 123MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 9/10/2003 1.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 6/12/2003 1.88

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Mid High Load; 112037-008-AC changed testing 
requirement; only required to test at max capacity 
with a limit of 21 ppm in 2004.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 6/12/2003 1.87

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

High Load; 112037-008-AC changed testing 
requirement; only required to test at max capacity 
with a limit of 21 ppm in 2004.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 6/12/2003 1.87

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 6/12/2003 2.24

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Construction permit 1130037-007and 008-AC 
changed requirement to test at max load only.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 7/12/2004 1.07

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 8/24/2005 1.45

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 12/21/2005 0.06

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 10/24/2006 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A CO 6/11/2007 1.07

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input limited to 132MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 3/11/2004 12

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Mid-Low Load

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 3/11/2004 16.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Mid-High Load

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 3/11/2004 20.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Full-load. Heat input is 111.45 MMBtu @ 68.2 
degrees F. Adjusts to 113.9 MMBtu at the ref Temp 
of 59 degrees F.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 9/10/2003 24.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 8/23/2005 15.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Test conditions are adjusted to 107 MMBtu/hr at the 
reference temperature of 59 degrees F. This is 86% 
of capacity.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 12/20/2005 22.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input curve used to determine % capacity of 
test with an air inlet temp of 44 degrees F.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 10/24/2006 19.68

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 6/11/2007 21.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input limited to 123MMBtu/hour (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 12/21/2007 15.54

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Tested by DeNovo; restricted to 129 MMBtu/hr 
(110% of testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A NOX 3/11/2004 22.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Low Load

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A NOX 6/12/2003 2.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A NOX 7/12/2004 20.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Test conditions: 114.77 MMBtu/hr at 80.3 degrees 
F. Adjusts to 122.7 MMBtu/hr at the reference 
temperature of 59 degrees F.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A NOX 8/24/2005 18.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A NOX 12/21/2005 19.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input curve used to determine % capacity of 
test with an air inlet temp of 48 degrees F.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A NOX 10/24/2006 18.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 

1130037
COMPRESSOR 

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 

A NOX 6/11/2007 22.87 PARTS PER 
MILLION DRY Heat input limited to 132MMBtu/hour (110% of 
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COMPANY STATION #12 15,700 bhp gas turbine GAS VOLUME 
@ 15% O2

testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A CO 3/11/2004 3.48

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 3/11/2004 0.0087

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 6/12/2007 0.061

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

Heat input limited to 15.77MMBtu/hour (110% of 
testing). Sulfur content determined from fuel.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 10/23/2006 0.0001

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 12/21/2005 0.0029

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 8/25/2005 0.00571

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 5
Engine 1205: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 7/13/2004 0.00089

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 12/21/2005 0.00296

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 8/24/2005 0.00811

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 7/12/2004 0.00095

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 6/12/2003 0.000807

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

For Low, Mid-Low, Mid-High & Full Loads.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 6/12/2007 0.061

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

Heat input limited to 15.98MMBtu/hour (110% of 
testing). Sulfur determined from Fuel.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 11/8/2006 0.077

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 12/21/2005 0.0029

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 8/24/2005 0.01775

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 4
Engine 1204: 2000 bhp gas-
fired RICE compressor 
engine

A SO2 7/13/2004 0.00089

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 6/11/2007 0.034

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

Heat input limited to 132MMBtu/hour (110% of 
testing). Sulfur determined by fuel analysis.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 10
FGT Unit No. 1208. New 
15,700 bhp gas turbine

A SO2 10/24/2006 0.09

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 12/21/2007 0.0077

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

Tested by DeNovo; sulfur determined by fuel 
analysis; restricted to 129 MMBtu/hr (110% of 
testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 9/10/2003 0.0082

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 8/23/2005 0.00787

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 12/20/2005 0.00296

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 6/11/2007 0.04

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

Sulfur content determined from fuel analysis. Heat 
input limited to 123MMBtu/hour (110% of testing)

FLORIDA GAS 
TRANSMISSION 
COMPANY

1130037
COMPRESSOR 
STATION #12

NWD SANTA ROSA A Y 8
Engine 1207: 15,000 bhp gas 
turbine compressor engine

A SO2 10/24/2006 0.09

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

DeNovo-nv, Inc.

SANTA ROSA 
ENERGY CENTER, 
LLC

1130168
SANTA ROSA 
ENERGY CENTER

NWD SANTA ROSA A Y 1
167MW Gas Combustion 
Turbine (Phase II Acid Rain 
Unit)

A NOX 10/31/2007 7.97

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SANTA ROSA 
ENERGY CENTER, 
LLC

1130168
SANTA ROSA 
ENERGY CENTER

NWD SANTA ROSA A Y 1
167MW Gas Combustion 
Turbine (Phase II Acid Rain 
Unit)

A NOX 8/1/2003 6.68

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SANTA ROSA 
ENERGY CENTER, 
LLC

1130168
SANTA ROSA 
ENERGY CENTER

NWD SANTA ROSA A Y 1
167MW Gas Combustion 
Turbine (Phase II Acid Rain 
Unit)

A CO 10/31/2007 0.7
PARTS PER 
MILLION DRY 
GAS VOLUME

SANTA ROSA 
ENERGY CENTER, 
LLC

1130168
SANTA ROSA 
ENERGY CENTER

NWD SANTA ROSA A Y 1
167MW Gas Combustion 
Turbine (Phase II Acid Rain 
Unit)

A CO 8/24/2004 0
PARTS PER 
MILLION DRY 
GAS VOLUME

SANTA ROSA 
ENERGY CENTER, 
LLC

1130168
SANTA ROSA 
ENERGY CENTER

NWD SANTA ROSA A Y 1
167MW Gas Combustion 
Turbine (Phase II Acid Rain 
Unit)

A CO 8/1/2003 1.04
PARTS PER 
MILLION DRY 
GAS VOLUME

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/12/2007 35.6 POUNDS/HOUR

COGENERATION Unit B emissons = 10.872 pph; Limit is 40 pph 
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GULF POWER 
COMPANY

1130173
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 39.685 POUNDS/HOUR
combined: heat input limit for each unit is 150 
MMBtu/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 50.718 POUNDS/HOUR

The 50.718 represents the total NOx emissions from 
the 3 turbines. There is no invidiual limit. The 405 
mmbut/hr heat input represents the total from the 3 
units.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 50.718 POUNDS/HOUR

The 50.718 represents the total NOx emissions from 
the 3 turbines. There is no invidiual limit. The 405 
mmbut/hr heat input represents the total from the 3 
units.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 50.718 POUNDS/HOUR

The 50.718 represents the total NOx emissions from 
the 3 turbines. There is no invidiual limit. The 405 
mmbut/hr heat input represents the total from the 3 
units.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 11.251 POUNDS/HOUR
Unit B emissons= 11.251 pph ;Limit is 40 pph 
combined:: heat input limit for each unit is 150 
MMBtu/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/26/2003 39.685 POUNDS/HOUR
Unit C emissions = 17.562 pph; Limit is 40 pph 
combined: heat input limit for each unit is 150 
MMBtu/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/23/2004 10.936 POUNDS/HOUR

Units A, B, & C in Turbine Mode combine to emit 
31.964 lb/hr which complies with the limit of 40 
lb/hr. Unit A in Turbine Mode and Units B & C in 
Fresh Air Mode combine to emit 50.036 lb/hr which 
complies with limit of 60 lb/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/19/2004 10.366 POUNDS/HOUR

Units A, B, & C in Turbine Mode combine to emit 
(10.936 + 10.366 + 10.662 = ) 31.964 lb/hr which 
complies with the limit of 40 lb/hr. Unit A in 
Turbine Mode and Units B & C in Fresh Air Mode 
combine to emit (10.936 + 18.687 + 20.413 = ) 
50.036 lb/hr which complies with limit of 60 lb/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/18/2004 10.662 POUNDS/HOUR

Units A, B, & C in Turbine Mode combine to emit 
(10.936 + 10.366 + 10.662 = ) 31.964 lb/hr which 
complies with the limit of 40 lb/hr. Unit A in 
Turbine Mode and Units B & C in Fresh Air Mode 
combine to emit (10.936 + 18.687 + 20.413 = ) 
50.036 lb/hr which complies with limit of 60 lb/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/22/2004 18.687 POUNDS/HOUR

Units A, B, & C in Turbine Mode combine to emit 
(10.936 + 10.366 + 10.662 = ) 31.964 lb/hr which 
complies with the limit of 40 lb/hr. Unit A in 
Turbine Mode and Units B & C in Fresh Air Mode 
combine to emit (10.936 + 18.687 + 20.413 = ) 
50.036 lb/hr which complies with limit of 60 lb/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/18/2004 20.413 POUNDS/HOUR

Units A, B, & C in Turbine Mode combine to emit 
(10.936 + 10.366 + 10.662 = ) 31.964 lb/hr which 
complies with the limit of 40 lb/hr. Unit A in 
Turbine Mode and Units B & C in Fresh Air Mode 
combine to emit (10.936 + 18.687 + 20.413 = ) 
50.036 lb/hr which complies with limit of 60 lb/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/22/2005 12.58 POUNDS/HOUR

For Unit A: Ave Temp = 49.9 F. Ave heat input = 
133.6 MMBtu/hr. Total NOx for Units A, B & C in 
Normal Mode is 34.58 lbs/hr; compliant with limit 
of 40 lbs/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/21/2005 11.05 POUNDS/HOUR

For Unit B: Ave Temp = 41.9 F. Ave heat input = 
122.2 MMBtu/hr. Total NOx for Units A, B & C in 
Normal Mode is 34.58 lbs/hr; compliant with limit 
of 40 lbs/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/14/2005 10.95 POUNDS/HOUR

For Unit C: Ave Temp = 75.4 F. Ave heat input = 
135.7 MMBtu/hr. Total NOx for Units A, B & C in 
Normal Mode is 34.58 lbs/hr; compliant with limit 
of 40 lbs/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/21/2005 20.96 POUNDS/HOUR

For Unit B in Fresh Air Mode: Ave heat input = 
122.2 MMBtu/hr. Total NOx for Units A, B & C in 
Fresh Air Mode 56.17 lbs/hr; compliant with limit of 
60 lbs/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/17/2005 22.63 POUNDS/HOUR

For Unit C in Fresh Air Mode: Ave heat input = 
120.9 MMBtu/hr. Total NOx for Units A, B & C in 
Fresh Air Mode 56.17 lbs/hr; compliant with limit of 
60 lbs/hr.

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/13/2006 11.3 POUNDS/HOUR

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/16/2006 11.4 POUNDS/HOUR

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/22/2006 22.6 POUNDS/HOUR Fresh Air Mode

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/17/2006 12.7 POUNDS/HOUR

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/21/2006 22.9 POUNDS/HOUR Fresh Air Mode

GULF POWER 
COMPANY

1130173
COGENERATION 
PLANT (PEA RIDGE 
PLANT)

NWD SANTA ROSA A Y 1
COGENERATION UNITS 
A,B AND C.

A NOX 11/15/2007 24.02 POUNDS/HOUR Team = Gulf Power Field Services

FLORIDA 
EXTRUDERS 
INTERNATIONAL 
INC

1170027
FLORIDA 
EXTRUDERS INT'L

CD SEMINOLE A Y 12 MELT FURNACE A DIOX 5/12/2004 0.15
OTHER 
(SPECIFY IN 
COMMENT)

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A SO2 7/19/2006 0
PERCENT BY 
VOLUME ON A 
DRY BASIS

See Allow Seq 001. Fuel sulfur content by weight 
was 0.05%, permit allows .5%, permit conditions 
B11 & B28. C.E.M. Solutions, Inc. Crystal River, 
FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A SO2 7/20/2006 0.05
OTHER 
(SPECIFY IN 
COMMENT)

Fuel sulfur content by weight was 0.05%, permit 
allows .5%, permit conditions B11 & B28. C.E.M. 
Solutions, Inc. Crystal River, FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A SO2 7/15/2003 0.000004
PERCENT BY 
VOLUME ON A 
DRY BASIS

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A SO2 7/18/2006 0.3
OTHER 
(SPECIFY IN 
COMMENT)

Burning #2 Fuel Oil. Sulfur content analysis.

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A SO2 8/14/2007 0.05
OTHER 
(SPECIFY IN 
COMMENT)

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A SO2 7/15/2003 0.000004
PERCENT BY 
VOLUME ON A 
DRY BASIS

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A SO2 7/19/2006 0.05
OTHER 
(SPECIFY IN 
COMMENT)

Fuel sulfur content by weight was 0.05%, permit 
allows .5%, permit conditions B11 & B28. C.E.M. 
Solutions, Inc. Crystal River, FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A SO2 8/14/2007 0.05
OTHER 
(SPECIFY IN 
COMMENT)

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A SO2 8/14/2007 0.05
OTHER 
(SPECIFY IN 
COMMENT)
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FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 8/23/2007 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/7/2004 0.2
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 8/11/2005 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operating mode. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 7/22/2003 0.0608
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/3/2004 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

non-soot blowing

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/3/2004 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

soot blowing

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/4/2005 0.08
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operation. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/4/2005 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot Blowing. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 7/20/2006 0.03
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operations (non soot blowing). 91% 
operating rate.

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 7/20/2006 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot blowing. 91% operating rate. Burning #6 FO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/21/2007 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 8/21/2007 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 3
Boiler No. 3(PhaseII Acid 
Rain Unit)

A PM 7/22/2003 0.0725
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/14/2003 0.0804
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operating.

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/14/2003 0.0919
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot Blowing

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 8/2/2005 0.08
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot Blowing. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/7/2004 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/19/2006 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot blowing. 82% Operating rate. Burning #6 FO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 8/23/2007 0.09
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 1
Boiler No. 1(PhaseII Acid 
Rain Unit)

A PM 7/19/2006 0.07
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operation (Non soot blowing). 82% 
operating rate.

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 8/22/2007 0.02
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 8/22/2007 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

CME Solutions

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/18/2006 0.11
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot blowing. 87% operating rate.

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/18/2006 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operations (non soot blowing). 86% 
operating rate. Burning #6 FO

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/8/2004 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/8/2004 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A SO2 7/15/2003 0.00283
PERCENT BY 
VOLUME ON A 
DRY BASIS

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A SO2 7/15/2003 0.00279
PERCENT BY 
VOLUME ON A 
DRY BASIS

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A SO2 11/18/2003 54 POUNDS/HOUR limit 379 lb/hr:

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A SO2 11/18/2003 0.003
PERCENT BY 
VOLUME ON A 
DRY BASIS

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A SO2 7/20/2006 0
PERCENT BY 
VOLUME ON A 
DRY BASIS

See Allow Seq 001. Fuel sulfur content by weight 
was 0.05%, permit allows .5%, permit conditions 
B11 & B28. C.E.M. Solutions, Inc. Crystal River, 
FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 8/3/2005 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

Soot Blowing. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 8/3/2005 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

Normal operaing mode. No. 6 fuel oil

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/22/2003 0.0542
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 2
Boiler No. 2(PhaseII Acid 
Rain Unit)

A PM 7/22/2003 0.0884
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A NOX 8/14/2007 55.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A NOX 7/19/2006 61

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Operated at 47.7MW (100%) ..Burning NG. C.E.M. 
Solutions, Inc. 352.564.0441

FLORIDA POWER FL POWER PARTS PER 
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CORPDBAPROGRESS 
ENERGY FLA 1210003

SUWANNEE RVR 
PLANT NED SUWANNEE A Y 4

CTEG Peaking Unit No. 1(P-
1)

A NOX 7/15/2003 55
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A NOX 7/20/2006 59.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Burning NG. Operated at 49.5 MW (99.6%). C.E.M. 
Solutions, Inc. Crystal River, FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A NOX 11/19/2003 60.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 6
CTEG Peaking Unit No. 3(P-
3)

A NOX 8/14/2007 54.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A NOX 7/15/2003 55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A NOX 7/15/2003 63.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A NOX 7/15/2003 65.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A NOX 7/18/2006 70.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Burning #2 Fuel Oil. Operated at 47.3 MW (98.4%). 
C.E.M. Solutions, Inc. Crystal River, FL

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 5
CTEG Peaking Unit No. 2(P-
2)

A NOX 8/14/2007 67.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPDBAPROGRESS 
ENERGY FLA

1210003
FL POWER 
SUWANNEE RVR 
PLANT

NED SUWANNEE A Y 4
CTEG Peaking Unit No. 1(P-
1)

A NOX 7/15/2003 52.7

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 8/16/2006 0.0004

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 8/30/2005 0.0021

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 7/18/2003 0.01

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 7/11/2003 0.011

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 3/8/2004 0.237

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

Baghouse inlet temp avg = 278 degrees F.

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A DIOX 8/17/2006 0.0018

NANOGRAMS 
PER DRY 
STANDARD 
CUBIC METER 
@ 7% O2

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A H114 8/15/2003 192 POUNDS/YEAR must limit operation to 4424 equivalent hours.

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 6
Clinker and cement 
processing w/ baghouses

A PM10 7/16/2003 0.0065

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 8
Coal mill and coal transfer 
system w/ baghouses

A PM10 7/18/2003 0.0061

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A PM10 9/22/2004 3.2 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A SO2 9/22/2004 0 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A PM 7/18/2003 1.92 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A PM 7/10/2003 1.29 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A CO 9/23/2004 261 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 5 Clinker cooler w/ ESP A PM 7/14/2003 1.22 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A VOC 9/22/2004 10.2 POUNDS/HOUR

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A PM10 7/11/2007 0.017
POUNDS PER 
TON OF FEED 
MATERIAL

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 5 Clinker cooler w/ ESP A PM 7/12/2007 0.006
POUNDS PER 
TON OF FEED 
MATERIAL

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A VOC 7/12/2007 0.04
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A VOC 7/11/2003 0.049
POUNDS PER 
TON OF 
PRODUCT

THC test.

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A SO2 8/14/2006 0.013
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A SO2 7/11/2003 0.02
POUNDS PER 
TON OF 
PRODUCT
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SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A NOX 8/14/2006 2.07
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 5 Clinker cooler w/ ESP A PM10 8/14/2006 0.0102
POUNDS PER 
TON OF FEED 
MATERIAL

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A CO 7/11/2003 1.52
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A CO 8/14/2006 1.56
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A CO 7/11/2007 2.04
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A NOX 7/11/2003 2.52
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A NOX 9/22/2004 2.45
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A NOX 7/11/2007 2.3
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A SO2 8/14/2006 0.013
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A SO2 7/11/2007 0.02
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A VOC 8/14/2006 0.04
POUNDS PER 
TON OF 
PRODUCT

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 5 Clinker cooler w/ ESP A PM 9/17/2004 0.007
POUNDS PER 
TON OF FEED 
MATERIAL

SUWANNEE 
AMERICAN CEMENT 
CO.

1210465
SUWANNEE 
AMERICAN CEMENT

NED SUWANNEE A Y 4
In line kiln/raw mill w/ 
baghouse - main stack

A PM10 8/14/2006 0.05
POUNDS PER 
TON OF FEED 
MATERIAL

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A SO2 10/23/2007 179.7 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A SO2 9/1/2004 191 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 41 #2 PURIFICATION PLANT A H038 5/5/2004 2.6
PARTS PER 
MILLION DRY 
GAS VOLUME

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 41 #2 PURIFICATION PLANT A H038 3/9/2005 6.99
PARTS PER 
MILLION DRY 
GAS VOLUME

Weston Solutions

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 41 #2 PURIFICATION PLANT A H038 5/3/2006 8
PARTS PER 
MILLION DRY 
GAS VOLUME

The testing was conducted with the process 
operating at a rate of 900 Tons/Day BDUP.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 41 #2 PURIFICATION PLANT A H038 5/16/2007 0.8
PARTS PER 
MILLION DRY 
GAS VOLUME

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 41 #2 PURIFICATION PLANT A H038 5/3/2006 0.8
PARTS PER 
MILLION DRY 
GAS VOLUME

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/21/2003 4.8 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/25/2005 3.6 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/3/2006 23.1 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/17/2007 23.3 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A TRS 10/25/2005 0.381 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A SO2 10/30/2003 110.4 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 40
TALL OIL PLANT W/ WET 
SCRUBBER

A TRS 5/4/2004 0.17 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A SO2 10/5/2006 121.5 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A SO2 11/8/2005 142.1 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A NOX 5/22/2007 40.11 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A PM 4/4/2006 26 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A PM 5/7/2007 24.8 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 6
#2 RECOVERY BOILER 
W/ ESP & TRS BLOX SYS 
A

A PM 4/24/2003 13.6 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 6
#2 RECOVERY BOILER 
W/ ESP & TRS BLOX SYS 
A

A PM 4/5/2006 97 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A PM 10/30/2003 26.2 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A PM 9/1/2004 34.7 POUNDS/HOUR

#1 BARK BLR 
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BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A PM 11/8/2005 33.23 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A PM 10/5/2006 33.4 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A PM 10/23/2007 35.5 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 9/3/2003 0.04 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 7/20/2006 30 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A TRS 7/20/2006 0.9 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/22/2003 8.3 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/27/2005 16.03 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/4/2006 81.8 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/16/2007 81.8 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A TRS 5/22/2007 0.59 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A TRS 4/11/2006 0.79 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 4

#1 BARK BLR 
W/CYCLONE & VENTURI 
SCRBBR COMM STCK 
W/SRC 2,3,1

A TRS 10/5/2006 3.38 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A PM 4/8/2003 3.8 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 19

#2 BARK BOILER 
W/CYCLONE & 
SCRUBBER, COMMON 
STACK A

A PM 4/23/2003 73 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 19

#2 BARK BOILER 
W/CYCLONE & 
SCRUBBER, COMMON 
STACK A

A PM 5/4/2004 88.1 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 19

#2 BARK BOILER 
W/CYCLONE & 
SCRUBBER, COMMON 
STACK A

A PM 4/20/2005 96.9 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 19

#2 BARK BOILER 
W/CYCLONE & 
SCRUBBER, COMMON 
STACK A

A PM 5/3/2006 81.42 POUNDS/HOUR The average PM for 3 Runs was 81.42 lbs/hr.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 19

#2 BARK BOILER 
W/CYCLONE & 
SCRUBBER, COMMON 
STACK A

A PM 5/24/2007 80.6 POUNDS/HOUR

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/7/2004 0.0084

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 9/9/2004 0.0226

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 3/29/2004 0.0169

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 7/18/2006 0.0194

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 6
#2 RECOVERY BOILER 
W/ ESP & TRS BLOX SYS 
A

A PM 4/6/2004 0.0083

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 6
#2 RECOVERY BOILER 
W/ ESP & TRS BLOX SYS 
A

A PM 5/8/2007 0.0189

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 9/8/2003 0.0226

POUNDS PER 
3000 POUNDS 
BLACK 
LIQUOR 
SOLIDS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 2
#1 PWR BLR #6 FO/NAT 
GAS 250 MMBTU COMM 
STK W/SRC 3,4,19 A1A

A TRS 3/9/2005 1.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 10% O2

Weston Solutions, Auburn Alabama

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 6
#2 RECOVERY BOILER 
W/ ESP & TRS BLOX SYS 
A

A PM 4/6/2005 0.0206

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 8/15/2007 0.024

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 11

#4 RECOVERY BLR,LOW 
ODOR 
DESIGN,ELECTROSTATIC 
PREC.FOR PM CO

A PM 10/31/2005 0.0238

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 3/30/2004 0.0073

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 7
#3 RECOVERY BOILER 
W/1 dry ESP & BLOX A

A PM 10/27/2005 0.027

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT
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BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/6/2004 0.092

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 9/8/2004 0.0765

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

4.5 lbs/hr (PM) / 58.8 T/hr (BLS) = 0.0765 Pounds 
per Ton BLS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 11/1/2005 0.038

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A PM 4/5/2004 0.08

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 21
#2 SMELT DISSOLVING 
TANK FOR #2 RB W/WET 
SCRUBBER

A PM 4/5/2005 0.041

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 8/14/2007 0.0236

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 23
#4 SMELT DISSOLVING 
TANK W/WET SCRUBBER 
CONTROL

A PM 3/29/2004 0.1

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 4/25/2005 0.0107

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 4/6/2004 0.0045

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 3/10/2006 0.0159

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 11/10/2005 0.0228

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 11/3/2005 0.0114

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

ESP normal operation

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 24
#4 LIME KILN W/ ESP 
FOR PM & TRS CEMS A

A PM 5/22/2007 0.0082

GRAINS PER 
DRY 
STANDARD 
CUBIC FOOT @ 
10% O2

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 3/30/2004 0.14

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

MACT II intial performance test. Chemical 
Recovery Process under 40 CFR 63 Subpart MM for 
PM-HAPS.

BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

1230001
BUCKEYE FLORIDA, 
LIMITED 
PARTNERSHIP

NED TAYLOR A Y 22
#3 SMELT DISSOLVING 
TANK FOR #3 RB W/WET 
SCRUBBER

A PM 10/25/2005 0.0306

POUNDS PER 
TON BLACK 
LIQUOR 
SOLIDS

GILMAN BUILDING 
PRODUCTS

1230033
GILMAN BUILDING 
PRODUCTS

NED TAYLOR A Y 1
Wood Fired Boiler w/ two 
multi-cyclone collectors in 
series

A PM 6/25/2003 0.2
POUNDS PER 
MILLION BTU 
HEAT INPUT

Boiler fired with 5.28 TPH of wood waste. PM was 
8.70 lb/hr, allowable is 9.20 lb/hr

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 6/18/2007 15.75

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input 64.20 mmbtu/hr. Fuel rate 57,542 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 8/16/2005 13.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 11/25/2003 15.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 1/7/2003 14.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A CO 5/22/2006 11.78

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

12867 BHP. 110.25 mmbtu/hr. DeNovo-nv, Inc. 
1544 Sawdust Rd., Suite 302, The Woodlands, TX 
77380. (281) 298-2550. Louis M. Esposito, Project 
Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A CO 9/3/2003 5.34

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 6/18/2007 1.44

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input 64.20 mmbtu/hr. Fuel rate 57,542 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 10/19/2004 11.76

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A NOX 4/20/2004 19.4

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A NOX 9/3/2003 14.1

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A NOX 8/16/2005 13.2

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A NOX 5/22/2006 14.35

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

12867 BHP. 110.25 mmbtu/hr. DeNovo-nv, Inc. 
1544 Sawdust Rd., Suite 302, The Woodlands, TX 
77380. (281) 298-2550. Louis M. Esposito, Project 
Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A NOX 6/18/2007 20.19
PARTS PER 
MILLION DRY 
GAS VOLUME 

Heat input 64.20 mmbtu/hr. Fuel rate 57,542 scf/hr. 
DeNovo-nv, Inc.
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@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 1/7/2003 4.87

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 1/7/2003 4.87

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 11/25/2003 6.71

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 8/16/2005 6.31

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A CO 5/23/2006 7.05

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

6306 BHP. 59.12 mmbtu/hr. DeNovo-nv, Inc. 1544 
Sawdust Rd., Suite 302, The Woodlands, TX 77380. 
(281) 298-2550. Louis M. Esposito, Project Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A CO 4/20/2004 2.79

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A CO 8/16/2005 8.18

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 6
15,000 bhp gas turbine 
compressor engine (FGT 
1507)

A CO 6/18/2007 0.35

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Heat input 64.20 mmbtu/hr. Fuel rate 57,542 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 1/7/2003 14.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 5/23/2006 13.79

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

6306 BHP. 59.12 mmbtu/hr. DeNovo-nv, Inc. 1544 
Sawdust Rd., Suite 302, The Woodlands, TX 77380. 
(281) 298-2550. Louis M. Esposito, Project Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 4
7222 bhp gas turbine 
compressor engine (FGT 
Unit 1508)

A NOX 10/19/2004 12.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A CO 6/19/2007 8.9 POUNDS/HOUR
Heat input 26.33 mmbtu/hr. Fuel rate 25,474 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A SO2 6/19/2007 0.003 POUNDS/HOUR
Heat input 26.33 mmbtu/hr. Fuel rate 25,474 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A SO2 10/1/2004 0.00534 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A NOX 9/3/2003 3.89 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A NOX 8/16/2005 11.45 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A NOX 10/1/2004 7.39 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A NOX 5/23/2006 10.27 POUNDS/HOUR
3772 BHP. 26.85 mmbtu/hr. DeNovo-nv, Inc. 1544 
Sawdust Rd., Suite 302, The Woodlands, TX 77380. 
(281) 298-2550. Louis M. Esposito, Project Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A NOX 6/19/2007 9.63 POUNDS/HOUR
Heat input 26.33 mmbtu/hr. Fuel rate 25,474 scf/hr. 
DeNovo-nv, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A SO2 9/3/2003 0.00487 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A SO2 8/16/2005 0.00985 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A SO2 5/23/2006 0.0052 POUNDS/HOUR
3772 BHP. 26.85 mmbtu/hr. DeNovo-nv, Inc. 1544 
Sawdust Rd., Suite 302, The Woodlands, TX 77380. 
(281) 298-2550. Louis M. Esposito, Project Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A CO 5/23/2006 8.59 POUNDS/HOUR
3772 BHP. 26.85 mmbtu/hr. DeNovo-nv, Inc. 1544 
Sawdust Rd., Suite 302, The Woodlands, TX 77380. 
(281) 298-2550. Louis M. Esposito, Project Mgr.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A CO 10/1/2004 10.9 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A CO 8/16/2005 8.5 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1230034 FL GAS-STATION 15 NED TAYLOR A Y 2
1506 RECIPROCATING 
I.C. ENGINE, 4000 BHP 
NATURAL GAS FIRED

A CO 9/3/2003 16.58 POUNDS/HOUR

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A VOC 2/21/2003 0.3
PARTS PER 
MILLION DRY 
GAS VOLUME

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A VOC 2/12/2003 0.12
PARTS PER 
MILLION DRY 
GAS VOLUME

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A VOC 2/23/2003 0.17
OTHER 
(SPECIFY IN 
COMMENT)

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/21/2004 6.82

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/21/2003 7.9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 5/24/2005 8.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/27/2004 6.78

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & SANFORD POWER Unit PSNCT5A Combined 
PARTS PER 
MILLION DRY 
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LIGHT (PSN)
1270009

PLANT
CD VOLUSIA A Y 9

Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.6
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences 1 and 
2 as allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

piping for oil firing has not been completed. oil has 
not been fired.

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/24/2005 1.39

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/26/2004 1.44

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/8/2006 1.44

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/8/2006 1.44

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/8/2006 1.44

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 2/14/2003 8.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostradi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 5/31/2005 8.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/19/2004 7.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 6/4/2003 1.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 6/24/2003 1.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences 1 and 
2 as allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

piping for oil firing has not been completed. oil has 
not been fired.

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/26/2005 1.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/28/2004 1.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/10/2006 1.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/10/2006 1.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/10/2006 1.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 2/23/2003 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 6/2/2005 8.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/21/2004 7.07

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/23/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/23/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences as 
allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 6/2/2005 1.59

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2004 1.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/3/2006 1.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 8
Unit PSNCT4D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/3/2006 1.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.43

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.43

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Unit PSNCT4A Combined PARTS PER 

Page 266 of 270Division of Air Ad Hoc Reporting

4/15/2008http://appprod.dep.state.fl.us/ARMS_Reports/Adhoc/DetailAllAdhoc.asp



FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Cycle CT with unfired 
HRSG (250 MW) A CO 2/12/2003 0.6

MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences as 
allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/12/2003 0.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/13/2005 1.59

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/19/2004 1.83

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/1/2006 1.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 5
Unit PSNCT4A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/1/2006 1.33

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 6/4/2003 9

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 2/21/2003 8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 6/1/2005 8.68

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/20/2004 7.47

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team. High 
Temperature peaking load test also conducted. 65 lb 
NOx/hr at ISO conditions

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/21/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostradi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 6/1/2005 1.63

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/20/2004 1.68

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/1/2006 4.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/1/2006 1.23

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/12/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences as 
allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/12/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostradi Platt, CO tested at 100% load

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 6/1/2005 1.71

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2004 1.56

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 6
Unit PSNCT4B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 2/21/2003 0.5

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences as 
allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/2/2006 1.41

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/2/2006 1.39

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.66

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences 1 and 
2 as allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

piping for oil firing has not been completed. oil has 
not been fired.

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/25/2005 1.52

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/27/2004 1.54

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.43

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 5/26/2005 8.39

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 12
Unit PSNCT5D Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/28/2004 7.62

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team
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FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/21/2003 6.91

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 5/25/2005 8.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 11
Unit PSNCT5C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/27/2004 7.01

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/21/2003 7.74

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 5/24/2005 8.78

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Flordia Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 9
Unit PSNCT5A Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 4/26/2004 7.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FP&L Technical Services

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 1.49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Same stack test for both allowable sequences 1 and 
2 as allowed by the permit

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/21/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

piping for oil firing has not been completed. oil has 
not been fired.

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/24/2005 1.42

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 4/27/2004 1.56

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light stack test team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 10
Unit PSNCT5B Combined 
Cycle CT with unfired 
HRSG (250 MW)

A CO 5/9/2006 1.55

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 6/1/2005 8.61

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Florida Power and Light Test Team

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A NOX 2/12/2003 7.8

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Mostardi Platt, Test conducted at 4 loads, above 
is at 100% load

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 7
Unit PSNCT4C Combined 
Cycle CT with unfired 
HRSG (250 MW)

A VOC 2/12/2003 0.1
POUNDS PER 
MILLION BTU 
HEAT INPUT

GE Mostardi Platt

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/29/2007 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

FP&L Test Group

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/29/2007 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

FP&L Test Group

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/17/2004 0.07
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/17/2004 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/8/2006 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/8/2006 0.05
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/30/2005 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/30/2005 0.04
POUNDS PER 
MILLION BTU 
HEAT INPUT

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/19/2003 0.07
POUNDS PER 
MILLION BTU 
HEAT INPUT

FP&L Technical Services, Fuel additive used a the 
rate of 3.5 gal/hr

FLORIDA POWER & 
LIGHT (PSN)

1270009
SANFORD POWER 
PLANT

CD VOLUSIA A Y 1
Fossil Fuel Steam Generator 
Unit 3 (Phase II Acid Rain 
Unit)

A PM 8/19/2003 0.06
POUNDS PER 
MILLION BTU 
HEAT INPUT

FP&L Technical Services, Fuel additive used at the 
rate of 3.5 gal/hour

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A NOX 6/14/2006 5.49

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A SO2 6/16/2004 0.241
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A SO2 6/17/2003 0.207
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Tesat Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A SO2 6/14/2005 0.22
PERCENT 
SULFUR IN 
FUEL

Fuel is oil. Stack test team is CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A NOX 6/17/2004 40.15

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/8/2006 3.29

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2
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FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A SO2 6/19/2003 0.258
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A SO2 6/16/2005 0.2
PERCENT 
SULFUR IN 
FUEL

Fuel is oil. Stack test team is CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A SO2 6/17/2004 0.232
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/17/2003 35.59

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/13/2003 18.27

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Enmergy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/14/2005 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

RA 1.84%, CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/16/2004 39.85

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/17/2004 19.93

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team, natural 
gas firing

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/13/2006 6.34

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A NOX 6/14/2006 6.34

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/23/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/13/2003 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/23/2003 19.12

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 4/6/2004 20.96

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progresss Energy Stack Test Group

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/14/2005 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Relative Accuracy 5.07 % compliance by CEM

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A NOX 6/14/2004 40.22

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/11/2003 37.3

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/11/2003 18.31

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/21/2005 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Compliance by CEM 4.89% RA

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/9/2004 41.13

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

GE Frame 7EA firing natural gas or fuel oil, tested 
by Progress Energy Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/9/2004 18.69

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress Energy Environmental Test Team, natural 
gas firing

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A NOX 6/8/2006 0.006

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A SO2 6/11/2003 0.208
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A SO2 6/9/2004 0.241
PERCENT 
SULFUR IN 
FUEL

GE Frame 7EA firing natural gas or fuel oil, tested 
by Progress Energy Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A SO2 6/14/2004 0.232
PERCENT 
SULFUR IN 
FUEL

Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A NOX 6/16/2005 0

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Fuel is gas. Stack test team is CEM Solutions. 
Realative Accuracy is 1.84%

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A NOX 6/19/2003 30.6

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Progress energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A CO 6/14/2005 1.99 POUNDS/HOUR Tested by CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A CO 4/6/2004 2.1 POUNDS/HOUR Progress Energy Stack Test Group, firing gas

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 16
Combustion Turbine # 8 
(Phase II Acid Rain Unit)

A CO 6/23/2003 2.399 POUNDS/HOUR Progresss Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A CO 6/9/2004 0.142 POUNDS/HOUR
GE Frame 7EA firing natural gas or fuel oil, tested 
by Progress Energy Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
Combustion Turbine # 7 
(Phase II Acid Rain Unit)

A CO 6/21/2005 0.31 POUNDS/HOUR CEM solutions fuel oil

FLORIDA POWER Combustion Turbine # 7 
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select OWNER,AIRSID,NAME,FACILITY_OFFICE,FAC_COUNTY_NAME,FACILITY_STATUS,TITLE_V,EU_NO,EU_DESCRIPTION,EU_STATUS,POLLUTANT,TEST_DATE,ACTUAL,UNIT_DESC,COMMENTS from Arms_Snap.POLL_TEST_VW where 1 = 1 

AND UPPER(TITLE_V) = 'Y' AND TEST_DATE > TO_DATE('12/31/2002', 'MM/DD/YYYY') order by AIRSID 
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CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 15
(Phase II Acid Rain Unit)

A CO 6/11/2003 0.398 POUNDS/HOUR Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A CO 6/19/2003 2.386 POUNDS/HOUR Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A CO 6/16/2005 1 POUNDS/HOUR Fuel is oil. Stack test team is CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A CO 6/17/2004 0.829 POUNDS/HOUR Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 18
Combustion Turbine # 10 
(Phase II Acid Rain Unit)

A CO 6/13/2006 1.49 POUNDS/HOUR

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A CO 6/13/2006 1.92 POUNDS/HOUR

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A CO 6/16/2004 0.019 POUNDS/HOUR Progress Energy Environmental Test Team

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A CO 6/14/2005 7.3 POUNDS/HOUR Fuel is gas. CEM Solutions

FLORIDA POWER 
CORPORATION 
D/B/A PROGRESS

1270028 DEBARY FACILITY CD VOLUSIA A Y 17
Combustion Turbine # 9 
(Phase II Acid Rain Unit)

A CO 6/13/2003 1.513 POUNDS/HOUR Progress Energy Environmental Test Team

TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

1290001
TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

NWDT WAKULLA A Y 14
Combustion Turbine-Unit 
No. 8 (Phase II Acid Rain 
Unit)

A CO 9/9/2006 0.294

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

Spectrum Systems, Inc. Operation at max capacity is 
not required for CO test (Permit Conditon F.34)

TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

1290001
TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

NWDT WAKULLA A Y 14
Combustion Turbine-Unit 
No. 8 (Phase II Acid Rain 
Unit)

A CO 9/7/2005 0.426

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

1290001
TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

NWDT WAKULLA A Y 14
Combustion Turbine-Unit 
No. 8 (Phase II Acid Rain 
Unit)

A CO 9/3/2004 0.238

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

SPECTRUM SYSTEMS, INC.

TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

1290001
TALLAHASSEE CITY 
PURDOM 
GENERATING STA.

NWDT WAKULLA A Y 14
Combustion Turbine-Unit 
No. 8 (Phase II Acid Rain 
Unit)

A CO 9/3/2003 0.395

PARTS PER 
MILLION DRY 
GAS VOLUME 
@ 15% O2

ST. MARKS 
POWDER, INC. A 
GENERAL DYNAMIC

1290003
ST. MARKS POWDER, 
INC

NWDT WAKULLA A Y 12
Propellant Surface Coating 
Operations

A VOC 7/29/2003 0.52 POUNDS/HOUR Ecology and Environment, Inc.

ST. MARKS 
POWDER, INC. A 
GENERAL DYNAMIC

1290003
ST. MARKS POWDER, 
INC

NWDT WAKULLA A Y 12
Propellant Surface Coating 
Operations

A VOC 6/10/2003 10.27 POUNDS/HOUR Ecology and Environment, Inc.

ST. MARKS 
POWDER, INC. A 
GENERAL DYNAMIC

1290003
ST. MARKS POWDER, 
INC

NWDT WAKULLA A Y 12
Propellant Surface Coating 
Operations

A VOC 6/11/2003 22.63 POUNDS/HOUR Ecology and Environment, Inc.

ST. MARKS 
POWDER, INC. A 
GENERAL DYNAMIC

1290003
ST. MARKS POWDER, 
INC

NWDT WAKULLA A Y 12
Propellant Surface Coating 
Operations

A VOC 6/10/2003 7.96 POUNDS/HOUR Ecology and Environment, Inc.

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A CO 6/20/2007 9.62 POUNDS/HOUR DeNovo-nv, Inc. performed the testing

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A CO 5/24/2006 8.29 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A CO 6/20/2005 8.08 POUNDS/HOUR Ambient Temp = 68.5 degrees F

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A CO 7/15/2004 8.87 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A NOX 9/9/2003 3.48 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A NOX 7/15/2004 5.44 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A NOX 6/20/2005 5.12 POUNDS/HOUR Ambient Temp = 68.5 degrees F

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A NOX 5/24/2006 5.62 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A NOX 6/20/2007 4.42 POUNDS/HOUR DeNovo-nv, Inc. performed the testing

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A CO 9/9/2003 9.1 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A SO2 6/20/2007 0.003 POUNDS/HOUR
DeNovo-nv, Inc. performed the testing. Sulfur 
emissions were determined by fuel analysis (all S 
goes is emitted).

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A SO2 5/24/2006 0.0062 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A SO2 6/20/2005 0.0073 POUNDS/HOUR Ambient Temp = 68.5 degrees F

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A SO2 7/15/2004 0.00383 POUNDS/HOUR

FLORIDA GAS 
TRANSMISSION 
COMPANY

1330005
COMPRESSOR 
STATION 13

NWD WASHINGTON A Y 6
RECIPROCATING 
INTERNAL COMBUSTION 
ENGINE NO.6, 2700 BHP

A SO2 9/9/2003 0.00479 POUNDS/HOUR

A Grand Total of 8993 Records were returned.
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1.0 OVERVIEW 
 
JEA is the largest public power company in Florida and the eighth largest public power company in the 
US, and is currently serving over 360,000 customers.  Prior to the JEA Large-Scale CFB Demonstration 
Project, JEA’s Northside Generating Station (NGS) consisted of three oil/gas-fired steam electric 
generating units.  NS Units 1 and 2 were each nominally rated at 275 megawatts (MW) and Unit 3 at 518 
MW.  Units 1 and 3 had been in service since 1966 and 1977 respectively.  Unit 2 was completed in 
1972, but had been inoperable since about 1983 due to major boiler problems.  
 
As part of its Integrated Resource Planning Study in 1996, JEA concluded that additional base load capacity 
was needed to support Jacksonville’s growing need for energy.  The optimum source for that additional 
capacity was repowering NS Unit 2 with a nominal 300 MW state-of-the-art atmospheric circulating fluidized 
bed (CFB) boiler fueled by coal and/or petroleum coke.  In order to provide the project with an overall 
environmental benefit, increase the economies of scale, and further diversify JEA’s overall fuel mix, a 
decision was made to repower NS Unit 1 with an identical CFB boiler as well.  The environmental benefits 
included a reduction in emissions of nitrogen oxides, sulfur oxides and particulate matter by at least 10% 
compared to 1994/95 levels while increasing the net plant capacity by 250%.  
 
In early 1997, detailed Condition Assessments of Unit 1 and Unit 2 Balance of Plant (BOP) equipment and 
systems were conducted by JEA and Black & Veatch (B&V).  The results of these assessments indicated 
that both Unit 1 and Unit 2 were good candidates for repowering and capable of operating for an additional 
twenty years, provided various equipment and system upgrades were made. 
 
In April 1997, JEA’s Board approved the project and authorized staff to proceed with contract negotiations 
and environmental permitting.  Contract negotiations were subsequently initiated with Foster Wheeler (FW) 
and the United States Department of Energy (DOE) for participation in cost sharing for the first unit (Unit 2) 
as a Large-Scale CFB Combustion Demonstration Project.  Cooperative Agreement DE-FC21-90MC27403 
between JEA and the DOE was finalized in September 1997.  The Agreement provided for cost sharing 
based on a total approved project budget of $305,773,774.  This represented a DOE cost share of 
$73,072,464, with the remainder of the project cost paid by JEA. 
 
Environmental permitting work was initiated by FW Environmental in the latter part of 1997.  The permitting 
work, and associated preliminary engineering, proceeded through 1998, and early 1999.  FW began detailed 
engineering for the Boiler Island, including the Air Quality Control System (AQCS), Chimney, and Limestone 
Preparation System, in December 1998.  B&V began detailed engineering for BOP systems, including the 
Fuel Handling System, in February 1999.  Permits necessary to begin construction were issued in July 1999 
with site clearing and construction beginning in August 1999. 
 
Initial synchronization of Unit 2 occurred on February 19, 2002, and initial synchronization of Unit 1 
occurred on May 29, 2002.  
 
The purpose of this report is to provide a technical account of the total work performed for the project 
under the Cooperative Agreement between JEA and the DOE.  Although the DOE participation was only 
in the Unit 2 and Common Facilities portion of the project, the project execution by JEA included design 
and construction for repowering of Unit 1 in the same time frame.  Thus, while this report is primarily for 
Unit 2 and Common Facilities, it also contains some summary type information for the entire Unit 1 and 2 
Repowering Project. 
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1.1 Awards and Reports 
 
The Northside Repowering Project received the 2002 Powerplant Award from Power magazine.  In 
addition, during design and construction, a number of papers were presented on the JEA Large-Scale 
CFB Demonstration Project at various conferences.   
 
The Cooperative Agreement between DOE and JEA stipulated that a number of reports be prepared to 
document and summarize various aspects of the Demonstration Project.  Following is a listing of the 
reports that were developed:   
 

Title 
Detailed Public Design Report 
Start-up Modifications Report  
Topical Report 22: The JEA Large-Scale CFB Combustion Demonstration Project 
Topical Report: Air Quality Control System  
Topical Report: Ash Processing System  
Fuel Capability Demonstration Test Report 1:  100% Pittsburgh 8 Coal Fuel 
Fuel Capability Demonstration Test Report 2:  50/50 Blend Petroleum Coke and Pittsburgh 
8 Coal Fuel 
Fuel Capability Demonstration Test Report 3:  100% Illinois 6 Coal Fuel 
Fuel Capability Demonstration Test Report 4:  80/20 Blend Petroleum Coke and Pittsburgh 
8 Coal Fuel 
Final Technical Report (this report) 

 
The above reports are available on the DOE Clean Coal Technology Compendium website at the 
following link: 
 
 http://www.netl.doe.gov/cctc/resources/library/bibliography/demonstration/aepg/baepgfb_jackea.html 
 
1.2 Abbreviations 
 
Following is a definition of abbreviations used in this report.  Generally, at their first use, these terms are 
fully defined in the text of the report, followed by the abbreviation in the parenthesis.  Subsequent 
references typically use the abbreviation only. 
 

Abbreviation Definition 

AQCS Air Quality Control System 

B&V Black & Veatch Corporation 

BOP Balance of Plant 

BSA Byproduct Storage Area 

Btu  British Thermal Unit 
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Abbreviation Definition 

CaCO3 wt. fraction CaCO3 in limestone 

CAE Clean Air Engineering 

CaO Lime 

Ca:S Calcium to Sulfur Ratio 

CEMS Continuous Emissions Monitoring System 

CFB Circulating Fluidized Bed 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

CY Calendar Year 

DAF Dry, ash free 

DAHS Data Acquisition Handling System 

DCS Distributed Control System 

DOE Department of Energy 

EAF Equivalent Availability Factor 

F Fluorine or Degrees Fahrenheit 

FF Fabric Filter 

FGS Fluor Global Services 

FW Foster Wheeler 

FWEC Foster Wheeler Energy Corporation 

FWUSA Foster Wheeler USA 

GAG Gross Actual Generation 

GCF Gross Capacity Factor 

GE General Electric 

GOF Gross Output Factor 

GPD Gallons per Day 
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Abbreviation Definition 

gpm gallons per minute 

HF Fluoride 

Hg Mercury 

HHV Higher Heating Value 

HP High-Pressure 

HRA Heat Recovery Area 

ID Induced Draft 

IP Intermediate Pressure 

lb Pounds 

lb/hr Pounds per hour 

lb/MMBtu pounds per million Btu 

lb/TBtu pounds per trillion Btu 

LP Low Pressure 

MCR Maximum Continuous Rating 

MFT Master Fuel Trip 

MgCO3 wt. fraction MgCO3 in limestone 

MgO Magnesium Oxide 

MMBtu Million Btu 

MW Megawatts 

MWh Megawatt-hour 

NCF Net Capacity Factor 

NERC North American Electric Reliability Council 

NGS Northside Generating Station 

NH3 Ammonia 

NOF Net Operating Factor 
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Abbreviation Definition 

NOx Oxides of Nitrogen 

NS Northside   

O&M Operations and Maintenance 

PA Primary Air 

Pb Lead 

PGT Power Generation Technologies 

PI Plant Information 

Pitt 8 Pittsburgh 8 

PJFF Pulse Jet Fabric Filter 

PM Particulate Matter 

ppm parts per million 

ppmdv Pounds per million, dry volume 

psia Pounds per square inch pressure absolute 

psig pounds per square inch pressure gauge 

PTC Power Test Code 

SA Secondary Air 

SDA Spray Dryer Absorber 

SH Service Hours 

SNCR Selective Non-Catalytic Reduction 

SO2 Sulfur Dioxide 

TG Turbine Generator 

tph tons per hour 

TWIP Turbine Water Induction Prevention 

USEPA United States Environmental Protection 
Agency 

VOC Volatile Organic Carbon 
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Abbreviation Definition 

WAPC Wheelabrator Air Pollution Control 

WWGay W.W. Gay Mechanical Contractor 

ZCC Zachry Construction Corp. 
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2.0 PROJECT HISTORY 

 
2.1 Background 
 
In September 1997, the U.S. DOE and JEA entered into an agreement to repower JEA’s Northside 
Generating Station Unit 2 with CFB boiler technology from FW.  The purpose of this agreement was to 
demonstrate CFB technology for coal firing in large-scale applications while providing increased plant 
electric output, reduced emissions and broad fuel flexibility.  
 
CFB technology is an advanced method for utilizing coal and other solid fuels in an environmentally 
acceptable manner.  The low combustion temperature allows sulfur dioxide (SO2 ) capture via limestone 
injection while minimizing oxides of nitrogen (NOx ) emissions.  The technology is flexible enough to 
handle a wide range of coals as well as petroleum coke and blends of coal and coke.  CFB boilers have 
been installed in smaller, industrial-size plants but have only recently been considered for larger utility 
power plants.  The DOE helped test a 110 MW CFB boiler at a power station in Colorado in one of its 
earliest and most successful Clean Coal Technology projects.  At nearly 300 MW each, the JEA CFB 
boilers more than double the size of the Colorado unit and are among the world’s largest.  
 
The JEA Large-Scale CFB Demonstration Project involved repowering Northside (NS) Unit 2, an existing 
275 MW oil/gas fired boiler which had been out of service since the early 80’s, with a 297.5 MW CFB 
boiler.  The DOE contributed approximately $73 million from the Clean Coal Technology Program, and 
JEA provided the remainder of the total budget.  The DOE cost sharing included two years of 
demonstration test runs, during which both coal and coal/petroleum coke blends were fired.  JEA also 
repowered Northside Unit 1 with an identical CFB boiler.  The DOE did not cost share in the Unit 1 
repowering.  
 
 
2.2 Project Organizational Structure 
 
JEA contracted with FW to supply the extended boiler island scope of the project.  Foster Wheeler 
Energy Corporation (FWEC) provided the design and supply of the CFB boilers.  Foster Wheeler USA 
(FWUSA) provided engineering, procurement, and construction management services on a cost 
reimbursable basis for installation of the boilers and for furnishing and erecting the air pollution control 
systems, chimney, limestone preparation system, and ash handling systems.  Foster Wheeler 
Environmental Corporation, a subsidiary of FWUSA, provided environmental permitting services. 
 
The remaining portions of the project were implemented by JEA staff and supplemented by B&V through 
a pre-existing Alliance with JEA for engineering services.  Procurement, construction and related services 
were provided through other pre-existing Alliances between JEA and Zachry Construction Corporation 
(ZCC), Fluor Global Services (FGS), W.W. Gay Mechanical Contractor, Inc.(WWGay), and Williams 
Industrial Services Inc.  This work included upgrades of the existing turbine island equipment, 
construction of the receiving and handling facilities for the fuel and reagent required for solid fuel firing, 
upgrading of the electrical switchyard facilities, and construction of an ash management system. 
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2.3 Project Scope  
 
The project involved the construction and operation of two CFB boilers fueled by coal and petroleum coke 
to repower two existing steam turbines, each generating nearly 300 MW.  CFB boilers are generally 
capable of removing over 98% of SO2.  However, to improve the overall economics and environmental 
performance, a polishing scrubber was included to minimize reagent consumption while firing petroleum 
coke containing up to 8.0% sulfur.  The relatively low furnace operating temperature of about 1600° F 
inherently results in appreciably lower NOx emissions compared to conventional coal-fired power plants.  
However, the project also included a new selective non-catalytic reduction (SNCR) system to further 
reduce emissions of NOx.  Over 99.8% of particulate emissions are removed by a baghouse. 
 
In addition to the CFB combustor and the air pollution control systems, new equipment for the project 
included a chimney as well as fuel, limestone, and ash handling systems.  The project also required 
overhaul and/or upgrades of existing systems such as the steam turbines, condensate and feedwater 
systems, circulating water systems, water treatment systems, plant electrical distribution systems, the 
switchyard, and the plant control systems. 
 
New construction associated with the Repowering Project occupies approximately seventy-five acres of 
land at the Northside Generating Station (see the Site Arrangement Drawing and Overall Plot Plan in 
Appendix A).  Solid fuel delivery to the site required new receiving, handling, and storage facilities.  
Limestone and ash storage and handling facilities were also required.  Wherever possible, existing 
facilities and infrastructure were used for the project.  These include the intake and discharge system for 
cooling water, the wastewater treatment system, and the electric transmission lines and towers. 
 
Project activities included engineering and design, permitting, equipment procurement, construction, 
start-up, and demonstration of the commercial feasibility of the technology.  During the demonstration 
period, Unit 2 was operated under normal dispatch conditions and also tested on several different types 
of coal and coal/petroleum coke blends to demonstrate the viability of the technology.  Units 1 and 2 
continue to operate successfully to provide a significant portion of JEA‘s power generation.   
 
2.4 Summary Project Schedule 
 
The Summary Project Schedule on the following pages illustrates the major project activities and 
milestones for the JEA Large-Scale CFB Combustion Demonstration Project, from the signing of the 
Cooperative Agreement between DOE and JEA in September 1997 through the conclusion of this DOE 
Demonstration Project.  
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3.0 PROJECT TECHNICAL OVERVIEW 

 
The CFB boiler technology selected by JEA for the Demonstration Project is an advanced method for 
utilizing coal and other solid fuels in an environmentally acceptable manner.  The low combustion 
temperature allows SO2 capture via limestone injection, while minimizing NOx emissions.  The technology 
provides the capability to burn a wide range of fuels including coal, petroleum coke, and blends of the 
two. 
 
Although CFB boilers are generally capable of removing over 98% of SO2, a polishing scrubber was 
included to minimize reagent consumption and improve environmental performance while firing petroleum 
coke containing up to 8.0% sulfur.  Based on the incremental amount of SO2 removal required, dry 
scrubber technology, followed by a baghouse for particulate removal, was selected for the AQCS.     
 
Firing of solid fuels on the Northside site required the design and installation of a completely new system 
for receiving, handling, and storing coal and petroleum coke.  The same system is used for receiving and 
handling limestone for CFB boiler reagent.   
 
Firing of solid fuels results in the production of ash byproducts, so new provisions had to be designed and 
installed for handling and processing these materials.  Facilities were also included for storing the 
byproducts pending development of useful markets for these materials.  
 
A detailed condition assessment of existing systems and components was conducted during the 
conceptual design stage of the project.  Based on that report, existing systems and components were 
either reused, upgraded, or replaced. 
 
Detailed System Descriptions of the major boiler, turbine, and balance of plant systems are contained in 
the Detailed Public Design Report for this project, which is available on the DOE website at the following 
link:   
 
 http://www.netl.doe.gov/cctc/resources/pdfs/jacks/JEAmaster.pdf 
 
3.1 Circulating Fluidized Bed (CFB) Boilers 
 
The need to improve the fluidized bed combustion efficiency (which also increases overall boiler 
efficiency and reduces operating costs) and the desire to burn a much wider range of fuels has led to the 
development and application of the CFB boiler.  Through the years, boiler suppliers have been increasing 
the size of these high-efficiency steam generators.  See Fig. 3-1 for the Northside CFB Process Layout. 
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FIGURE 3-1 NORTHSIDE CFB PROCESS LAYOUT 

 
HRA = Heat Recovery Area ID = Induced Draft 
PA = Primary Air   SA = Secondary Air 
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The CFB process offers the means for efficiently burning a wide variety of fuels while maintaining low 
emissions.  Fuel is fed to the lower furnace where it is burned in an upward flow of combustion air.  Fuel, 
ash, and unburned fuel carried out of the furnace are collected by a separator and returned to the lower 
furnace.  Limestone, which is used as a sulfur sorbent, is also fed to the lower furnace.  Furnace 
temperature is maintained in the range of 1500° to 1700° F by suitable heat absorbing surface.  This 
process offers the following advantages: 
 

Fuel Flexibility – The relatively low furnace temperatures are below the ash softening temperature 
for nearly all fuels.  As a result, the furnace design is independent of ash characteristics, which 
allows a given furnace to handle a wide range of fuels. 

 
Low SO2 Emissions – Limestone is an effective sulfur sorbent in the temperature range of 1500° 
to 1700° F.  SO2 removal efficiency of 95% and higher has been demonstrated in the industry 
along with good sorbent utilization. 

 
Low NOX Emissions – Low furnace temperatures of 1500° to 1700° F plus staging of air feed to 
the furnace produces very low NOX emissions. 

 
High Combustion Efficiency – The long solids residence time in the furnace resulting from the 
collection/recirculation of solids via the cyclone, plus the vigorous solids/gas contact in the 
furnace caused by the fluidization airflow, results in high combustion efficiency, even with difficult-
to-burn fuels.  The unburned carbon loss component of the combustion efficiency is typically in 
the 1% to 2% range.  For the JEA Northside boilers, the predicted unburned carbon loss was 2% 
on coal and 1.25% on petroleum coke. 

 
3.2 Northside CFB Boilers Design Parameters 
 
The design parameters at maximum continuous rating (MCR) for the Northside CFB Boilers are indicated 
in Table 3-1. 

TABLE 3-1 BOILER DESIGN PARAMETERS 
 
 

 
The performance fuel specifications for coal and petroleum coke, including ranges, are indicated in the 
following Table 3-2. 
 
Boiler Arrangement Drawings are included in Appendix A. 
 

Parameter      100% MCR 
Main Steam Flow 1,994,000 lb/hr 
Main Steam Pressure at Superheater Outlet Header 2620 psig 
Main Steam Pressure at Turbine 2,500 psig 
Main Steam Temperature 1006° F 
Reheat Steam Flow 1,773,000 lb/hr 
Reheat Steam Pressure 555 psig 
Reheat Steam Temperature 1006° F 
Boiler Efficiency firing Performance Coal 88.1% 
Boiler Efficiency firing Performance Petroleum Coke 90% 
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TABLE 3-2 FUEL SPECIFICATIONS  

 
Delayed Petroleum Coke    Performance Range 
 Minimum Maximum Performance  Minimum Maximum 
Heat Content, Btu/lb (HHV) 13,000 na 14,000 13,900 na 
Hardgrove Grindability 25 80 wr wr wr 
As received Particle Size (inches) 0 4 na na na  
      
Proximate Analysis      
      
Volatile Matter 7.0 14.0 9.0 7.0 11.0 
Fixed Carbon 71.0 88.0 81.6 na na  
Moisture na 15.0 (Note 7) 9.0 na 15.0 
Ash na 3.0 0.4 na 3.0 
      
Ultimate Analysis      
      
Carbon  78.0 89.0 79.0 79.0 85.0 
Hydrogen 3.2 5.8 3.6 3.25 4.17 
Nitrogen 0.4 2.0 1.0 .73 1.6 
Oxygen  0.1 1.8 0.3 0.3 1.65 
Sulfur 3.0 8.0 6.7 4.0 8.0 
Moisture na  15.0 (Note 7) 9.0 na 15.0 
Ash na 3.0 0.4 na 3.0 
Vanadium, ppm na 3,500 (Note 8) na na na 
Nickel, ppm na 600 (Note 8)  na na na 
Fluoride  na (Note 5) na na na 
Lead na (Note 5) na na na 
Mercury  na (Note 5) na na na 
Chlorine na (Note 10) na na na 
Alkalis na (Note 9) na na na 
      
Coal   Performance   Performance Range 

 (Note 11)   Minimum Maximum 
Heat Content, Btu/lb (HHV) 12,690   11,600 13,959 
Hardgrove Grindability na   na na
As received Particle Size (inches) na   na na
Ash Fusion (reducing, soft, °F) na   na na
Volatile Matter (% DAF) 43.41   39.1 47.0 
      
Proximate Analysis      
Volatile Matter  35.63   na (Note 4) 
Fixed Carbon 46.4   na na  
Moisture 5.2 (Note 8)   na 12.0 
Ash (Note 3) 12.8   7.0 15.0 
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Coal  (continued) Performance   Performance Range 

 (Note 11)   Minimum Maximum 
Ultimate Analysis      
Carbon 68.6   66.6 70.6 
Hydrogen 4.6   4.0 5.2 
Nitrogen 1.3   0.8 1.6 
Oxygen 4.11   3.98 4.2 
Chlorine 0.09   na 0.1 
Sulfur (Note 3) 3.3   2.97 3.6 
Moisture 5.2 (Note 7)   na 12.0 
Ash (Note 3) 12.8   7.0 15.0 
Fluoride  na   na na
Lead na   na na
Mercury na   na na
      
Mineral Analysis of Coal Ash      
Phosphorous Pentoxide wr    wr wr
Silicon Oxide wr   wr wr
Ferric Oxide wr   wr wr
Aluminum Oxide wr   wr wr
Titanium Oxide wr   wr wr
Calcium Oxide wr   wr wr
Magnesium Oxide  wr   wr wr
Sulfur Trioxide wr   wr wr
Potassium Oxide wr   wr wr
Sodium Oxide wr   wr wr 
      
Coal            85% MCR Range  100% MCR Range 
 Minimum Maximum  Minimum Maximum 
Heat Content, Btu/lb (HHV) 10,000 na  11,600 na 
Hardgrove Grindability 35 80  35 80 
As received Particle Size (inches) 0 4  0 4 
Ash Fusion (reducing, soft, °F) 2,050 2,680  2,050 2,680 
Volatile Matter (% DAF) na 47.0  na 47.0 
      
Proximate Analysis      
Volatile Matter  20.0 40.0 (Note 4)  30 36 
Fixed Carbon 37.0 na  42 na 
Moisture na 15.0 (Note 7)  Na 13.0 (Note 7) 
Ash (Note 3) 7.0 15.0  7.0 15.0 
      
Ultimate Analysis      
Carbon 49.3 86.0  59 72 
Hydrogen 3.2 6.0  3.9 5.3 
Nitrogen 0.4 1.9  0.8 1.6 
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Coal (continued)            85% MCR Range  100% MCR Range 
 Minimum Maximum  Minimum Maximum 
Oxygen 3.0 9.8  3.0 9.8 
Chlorine na 0.3 (Note 10)  na 0.3 (Note 10) 
Sulfur (Note 3) 0.5 4.5  0.5 4.5 
Moisture na 15.0 (Note 7)  na 13.0 (Note 7) 
Ash (Note 3) 7.0 15.0  7.0 15.0 
Fluoride  na (Note 5)  na (Note 5)
Lead na (Note 5)  na (Note 5)
Mercury  na (Note 5)  na (Note 5)
      
Mineral Analysis of Coal Ash      
Phosphorous Pentoxide 0.04 3.0  0.04 3.0 
Silicon Oxide 30.0 65.0  30.0 65.0 
Ferric Oxide 2.9 45.0  2.9 45 
Aluminum Oxide 18.0 36.0  18.0 36.0 
Titanium Oxide 0.3 3.0  0.3 3.0 
Calcium Oxide 0.5 9.0  0.5 9.0 
Magnesium Oxide  0.1 2.0  0.1 2.0 
Sulfur Trioxide 0.1 8.0  0.1 8.0 
Potassium Oxide 0.1 4.0 (Note 9)  0.1 4.0 (Note 9) 
Sodium Oxide 0.1 2.0 (Note 9)  0.1 2.0 (Note 9) 

      
 
Note: 

1. na = no limit applicable 
2. All data is for fuel “as received”, and is percent by weight unless otherwise noted. 
3. Coal minimum sulfur content is 0.5% given at least 12.0% ash.  Coal minimum ash content is 7.0%, given at least 

1.0% sulfur. For coals with sulfur content between 0.5% and 1.0%, and ash content between 7% and 12%, the 
minimum coal ash content as a function of sulfur content shall be as shown in Fig. 3-5. 

4. The maximum coal volatile matter is 47% on a dry-ash free basis. 
5. The emissions guarantee shall be based upon uncontrolled emissions as resulting from the combined inputs from 

fuel and limestone that do not exceed the following values: 
Lead - 0.00278 lb/MBtu (HHV) 
Mercury - 0.0000174 lb/MBtu (HHV) 
Fluorine (as HF) - 0.0106 lb/MBtu (HHV) 

6. wr = within range 
7. Surface moisture of the crushed fuel should be below 10% to avoid conveying and feeding hang-ups. 
8. The total vanadium and nickel content in the fuel should not exceed 2,000 ppm.  Operation at higher levels than 

2,000 ppm will result in increased outages for unit cleaning and repairs. 
9. The fuels fired in the boiler should have a combined acetic acid soluble sodium (Na) and potassium (K) content less 

than 0.05% (500 ppm) on a dry fuel basis to prevent bed sintering and agglomeration. 
10. The chlorine level in the fuel should be less than 0.1% on a dry fuel basis to avoid corrosion and agglomeration 

problems. 
11. Performance coal will be Eastern US coal.   
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3.3 Limestone Preparation System  
 
The limestone preparation system grinds and dries raw limestone and pneumatically transports it to the 
limestone storage silo for each unit.  The limestone preparation system is designed for grinding limestone at 
a maximum feed size of 1 inch to a product size of -2000 microns meeting the CFB desired product 
distribution curve, with a residual moisture content of 1% maximum.   
 
Three pneumatic transfer systems, one for each unit, and a shared spare system, are provided to convey 
the prepared limestone from the preparation building to the unit’s silo.  Each system is capable of 
transferring limestone to either Unit 1 or 2. 
 
3.4 Air Quality Control System (AQCS) 
 
To optimize overall plant performance, a polishing SO2 scrubber was included in the design.  The CFB 
boiler provides approximately 90% SO2 capture via limestone injection, with the remaining capture from a 
semi-dry polishing scrubber via injection of lime.  Overall SO2 capture is over 98%.  
 
Although CFB boilers can achieve 98% SO2 removal, limestone utilization is reduced as removal 
efficiencies exceed 90% to 95%.  The polishing scrubber allows reduction of the overall sorbent use, such 
that the savings in operating cost (sorbent, ash disposal) offset the capital and operating costs of the 
polishing scrubber.  Another consideration in the decision to add the scrubber was the enhanced 
environmental performance regarding reductions of trace element emissions provided by the scrubber.  
 
The polishing scrubber is a spray dryer/baghouse combination.  The spray dryer utilizes a dual fluid 
nozzle atomized with air, and the baghouse is a pulse-jet design.  A key feature of the polishing scrubber 
is a recycle system which adds fly ash to the reagent feed, thus utilizing the unreacted lime in the fly ash 
from the CFB boiler and reducing the amount of fresh lime required.   
 
The polishing scrubber for each unit, provided by Wheelabrator Air Pollution Control (WAPC), consists of 
a Spray Dryer Absorber/Fabric Filter (SDA/FF) Dry Scrubbing System to control SO2 and acid gases, 
solid particulates, and heavy metals.  Each system consists of: 
 

• A Two Fluid Nozzle Spray Dryer Absorber (SDA) 
• A Medium-Pressure Pulse Jet Fabric Filter (FF) 
• A Feed Slurry Preparation System 
• A common Absorbent Preparation System for both units, consisting of a Lime Storage Silo, 

redundant Vertical Ball Mill Slaking Systems, and redundant Transfer/Storage Tanks and 
pumps. 

• A common Air Compressor System to provide atomizing air for the SDA, dried pulse air for 
the FF, and instrument air.  The compressors are provided with a closed loop cooling system. 
 Waste heat from the compressor is used to preheat the reuse water feed to the SDA Feed 
Slurry System. 

 
3.5 Turbine Generator and Balance of Plant Systems 
 
The Unit 2 Turbine Generator (TG) was upgraded to maximize output and improve turbine heat rate as 
much as practical.  The high pressure/intermediate pressure (HP/IP) rotor, diaphragms, and inner casing 
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were replaced with a General Electric (GE) Dense Pack design, which added four stages to the turbine,  
and increased turbine efficiency.  The normal operating throttle pressure was also increased from 2400 
psig to 2500 psig.  In addition, the original mechanical linkage type turbine control system was replaced 
with a state-of-the-art Mark VI electrohydraulic control system, to allow better response to load changes 
and for complete integrated control, protection, and monitoring of the turbine generator and accessories.  
A new brushless excitation system was also installed on the generator, and a new turbine lube-oil 
conditioner was installed. 
 
Unit 2 was originally designed to provide power to the JEA grid at 138kV.  However, to better interface with 
present and future grid capabilities, the output from Unit 2 was increased to 230 kV.  This required 
replacement of the generator step-up transformer and associated substation upgrades.  
 
The once-through circulating water system was upgraded by replacing the original 90% copper/10% 
nickel heat-transfer surfaces in the condenser damaged by erosion/corrosion with modular bundles 
consisting of titanium tubes welded to solid titanium tubesheets.  The existing circulating water pumps 
were replaced with larger capacity pumps.  The traveling screens were replaced with those that have 
man-made basket material to increase their life.  Debris filters were added to minimize condenser tube 
pluggage and possible damage.  A sodium hypochlorite shock-treatment system was installed to prevent 
sea life from adhering to the titanium components of the condenser. 
 
Upgrades to the condensate system in Unit 2 included upgrades to the condensate pumps and 
condensate booster pumps, replacement of the steam packing exhausters, replacement of the low 
pressure (LP) feedwater heaters, including replacement of the tube bundle in the lowest pressure heater 
(located in the condenser neck), replacement of the deaerator and storage tank, installation of a new 
condensate polisher, and installation of new chemical feed systems.  The new feedwater heaters 
included Type 304 N stainless steel tubes (welded to tubesheets), instead of the aluminum brass tubes 
rolled into the tubesheets of the original heaters. 
 
Upgrades to the feedwater system in Unit 2 included replacement of the HP feedwater heaters, upgrades 
to the boiler feed pumps and fluid drives, and replacement of the boiler feed pump drive motor.  Again, 
the new feedwater heaters included Type 304 N stainless steel tubes (welded to tubesheets), instead of 
the aluminum brass tubes rolled into the tubesheets of the original heaters. 
 
The capability of existing piping systems and components in Unit 2 was reviewed to confirm adequacy for 
the new operating and design conditions.  If necessary, these systems and components were upgraded 
or replaced.  Existing 2-½ inch and larger valves in Unit 2 were either refurbished or replaced.  Nearly all 
2 inch and smaller piping and valves in Unit 2 were replaced.  Essentially all instrumentation in Unit 2 was 
replaced. 
 
The original control systems in Unit 2 were replaced with a new distributed control system (DCS) provided 
by ABB Inc, to provide control, monitoring, and protection of the boiler, turbine interfaces, and balance of 
plant systems.  FW provided the logic design for the CFB boiler, and B&V provided the logic design for the 
BOP systems, including provisions for turbine water induction prevention (TWIP).  ABB provided the 
programming to implement the logic design for the boiler and BOP systems.   
 
The Unit 2 auxiliary electric system (switchgear and motor control centers) was replaced because of 
equipment obsolescence.  All power and control wiring was replaced due to the age of the wiring and 
because the existing control wiring was not segregated from the power wiring, thus not meeting the 
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requirements of the new DCS system.  
 
Other miscellaneous enhancements included the installation of additional air dryers and screw-type air 
compressors and the installation of titanium plate-type heat exchangers for the Unit 2 closed cooling 
water system, similar to those previously installed in Unit 1. 
 
3.6 Fuel Handling System (Coal, Petroleum Coke, and Limestone) 
 
The function of the Fuel Handling System is to receive coal, petroleum coke, and limestone from 
“Panamax” vessels (maximum vessel size which can pass through the Panama Canal) and to convey it to 
stock-out and storage areas.  From there coal and petroleum coke are reclaimed and conveyed to the in-
plant fuel silos; limestone is reclaimed and conveyed to the Limestone Preparation System. 
 
The major components of the Fuel Handling System are as follows: 
 

• Continuous Ship Unloader 
• Belt Conveyors and Support Structures 
• Domes 
• Radial Stacker/Reclaimers 
• Traveling Trippers 
• Belt Feeders 
• Belt Scales 
• Magnetic Separators 
• Metal Detectors 
• Gates and Chutework 
• Dust Suppression and Dust Collection Systems 
• Screw Conveyors 
• Vacuum Cleaning Systems 
• Hoppers 
• Telescopic Chute 

 
3.7 Ash Handling 
 
The ash handling system transports bed ash from the outlets of the stripper coolers to the bed ash silos.  It 
also transports fly ash from the economizer and air heater hoppers, as well as the baghouse hoppers, to the 
fly ash silos.  Two sets of ash handling systems and associated equipment are provided, one for Unit 1 and 
the other for Unit 2.   
 
3.8 Reuse Water 
 
Reuse water is domestic wastewater that has been treated and disinfected to a high degree and is 
reused for beneficial purposes.  The reuse water used at NGS is treated wastewater from the District II 
Water Reclamation Facility.  The wastewater is treated through primary, secondary and advanced 
treatment.  During primary treatment, large solids are removed from the wastewater.  Secondary 
treatment uses microorganisms to remove the remaining solids and organic material from the 
wastewater.  After secondary treatment, the wastewater travels through cloth membrane filters, with a 
pore size of approximately 10 microns, to remove virtually all remaining solids.  During advanced or final 
treatment, the wastewater is disinfected using chlorine or ultraviolet light to destroy bacteria, viruses and 
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other pathogens.   
 
Consumption of reuse water at NGS is nearly 1 million gallons per day when all three units are operating. 
 The reuse water is used for circulating water pump seals, boiler/precipitation area drains, polishing 
scrubbers, ash slurry preparation, and fuel handling dust suppression and wash down.  Future uses may 
include irrigation. 
 
3.9 Ash Processing and Storage 
 
Two bed ash silos and two fly ash silos provide for short term (approximately three days) surge capacity 
and storage of bed ash and fly ash.  The bed ash and fly ash from the silos is slurried using reuse water.  
The bed ash slurry and fly ash slurry are then blended together and pumped to the Byproduct Storage 
Area (BSA) using positive displacement GEHO pumps.   
 
Ash in the BSA sets up to form a low strength aggregate type material, with essentially the only water 
run-off being precipitation which falls in the area.  This aggregate material is suitable for use as fill 
material for road construction or other applications where fill material is needed.  JEA has received an 
approval letter from FDEP characterizing their CFB byproduct (bed ash and fly ash) as an "industrial 
byproduct" and allowing it to be used for beneficial purposes such as civil applications and stabilization 
processes for remedial projects.  JEA is actively marketing and selling this material in Florida and 
Georgia, with the intent of transporting all ash generated to off site locations for beneficial uses. 
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4.0 START-UP 

 
FW was responsible for the commissioning and start-up of the boiler and AQCS systems, and ZCC was 
responsible for the commissioning and start-up of BOP systems.  The JEA Start-up Group was 
responsible for the overall coordination of plant start-up, as well as commissioning and start-up of the 
Material Handling Systems (coal, petroleum coke, and limestone), and of the turbine/generator and 
related auxiliary systems.  JEA Operations was responsible for operation of completed and integrated 
systems after turnover of the various systems for normal operation. 
 
Detailed design activities for the project were essentially complete by July 2001.  FW began on-site 
staffing for the commissioning and start-up activities for the FW scope of work for the project in the latter 
part of 2000.  Pre-boiler chemical cleaning of the Unit 2 condensate and feedwater systems (excluding 
boiler systems) was completed in early June 2001.  Chemical cleaning of the Unit 2 boiler was completed 
in September 2001.  First fire of Unit 2 on gas occurred on December 1, 2001, and Unit 2 steam blows 
were completed on January 15, 2002.  Initial synchronization of Unit 2 occurred on February 19, 2002, 
and full load operation (on coal) was achieved and sustained on May 5, 2002.   
 
4.1 Modifications During Start-up and Initial Operation 
 
As indicated above, the detailed design activities for the project were essentially complete by July 2001, 
but some design changes and scope additions were made during the latter stages of construction and 
start-up.  Many of these changes were issued due to scope increases or changes requested by JEA, field 
conditions that differed from the design basis (due to missing or incorrect vendor data, incorrect field 
data, etc), drawing errors, etc.  Other changes were identified and implemented during start-up and initial 
operation of various integrated systems and initial operation of Unit 2 by JEA.   
 
After August 2002, JEA initiated a number of modifications and changes that could be implemented 
quickly, with little or no down time, to improve the operation of the Unit 2 boiler and AQCS systems.  
Many of these modifications were implemented during the Fall 2002 planned outage.  In addition, JEA 
developed a more comprehensive list of design modifications and changes which could be completed 
during a scheduled outage in the Spring of 2003, to optimize performance of Unit 2 during the summer 
peak period. These modifications are referred to as Phase I Completion Modifications. 
 
A detailed description of the Unit 2 Start-up, and of the modifications made during start-up and initial 
operation, can be found in the Start-up Modifications Report for this project, which is available on the 
DOE website at the following link:   
 
 http://www.netl.doe.gov/cctc/resources/pdfs/jacks/Start-Up%20Modifications%20Report_final.pdf 
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5.0 OPERATIONS AND MAINTENANCE 

 
Prior to the Repowering Project, Units 1 and 3 fired relatively high cost liquid fuels and natural gas (Unit 2 
was not operating).  As a result, capacity factor of these units was limited due to economic dispatching 
practices by JEA.  Since Units 1 and Unit 2 have been repowered, they have fired relatively low cost solid 
fuels (Unit 3 continues to fire liquid fuels and natural gas).  As a result, the combined power production of 
the three units has increased significantly, and at the same time, total plant emissions have been 
reduced. 
 
Significant changes in operations and maintenance (O&M) practices were required by the change of 
Units 1 and 2 from oil and gas fired boilers to solid fueled boilers, with associated AQCS and ash 
handling systems.  During start-up and testing of the units, JEA dedicated significant efforts and costs to 
development of O&M procedures and to training of O&M personnel for the new equipment and systems. 
 
5.1 Unit 2 Operations Summary 
 
From the time of initial synchronization on February 19, 2002, Unit 2 was in combined start-up, testing, 
and operational mode of service through the summer of 2002.  Initial operation of the boiler on coal and 
higher ratios of coal/pet coke blends were successful.  However, attempts at operation on 100% pet coke 
resulted in agglomeration of ash in the INTREX’s and cyclones within a week or so of operation, requiring 
a forced outage to remove the ash build-up.  As a result, blending of pet coke and coal was required for 
reliable operation of the boiler.  Initially, the ratio was limited to a maximum of 70% pet coke, but this was 
increased to 80% pet coke after the 2002 summer peak season.  Other significant problems encountered 
with the boiler operation included limestone drying and feed problems, stripper cooler pluggages, 
expansion joint failures, and back-sifting into the PA plenum. Problems were also encountered with 
density control and spray quality in the AQCS system.  The issues with limestone feed resulted in an 
operational practice of overfeeding limestone to the boiler in order to preclude excursions of SO2 
emissions from the stack.  This resulted in doing most of the SO2 removal in the boiler. 
 
A summary of key annual operating and availability data for Unit 2 for calendar year (CY) 2003 and 2004, 
is provided in Table 5-1. 
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TABLE 5-1 ANNUAL OPERATING AND AVAILABILITY DATA 

 
Parameter CY 2003 CY 2004 Remarks 
Gross MWH’s 
Generated 

1,791,221 1,459,351 NERC: Gross Actual 
Generation (GAG) 

Net MWH’s 1,673,981 1,357,427  
Heat Rate, B/kWh 9,514 9,518  
Starts 15 9 Excludes Attempted 

Starts 
Hours on Line 6,843 5,450 NERC: Service Hours 

(SH) 
Load Factor (Gross) 88.0% 90.0% NERC: Gross Output 

Factor (GOF) 
Net Output Factor 
(NOF), % 

87.2% 89.3%  

Capacity Factor 
(Gross) 

68.7% 55.8% NERC:  Gross Capacity 
Factor (GCF) 

Net Capacity Factor 
(NCF), % 

68.2% 55.6%  

Equivalent Availability 
Factor (EAF) 

72.8% 58.7%  

 
A monthly summary of Unit 2 operating data during 2003, and 2004 is provided in Appendix C.   
 
For purposes of comparison to the Northside Unit 2 operating data above, Table 5-2 below presents the 
industry average operating and availability data for coal plants in the United States of capacity between 
200 MW and 399 MW, based on data for calendar years 1999 through 2003, as reported in the North 
American Electric Reliability Council (NERC) Generating Availability Report.  While the coal plants of this 
size in the NERC data base are primarily pulverized coal units with scrubbers, a comparison to Northside 
Unit 2 (also solid fuel fired with scrubbers) is considered to be indicative, but not directly comparable.  It 
should also be noted that these statistics are from units that have been operating for many years and 
have worked through startup and early operational issues to achieve a stable O&M mode.  This process 
has not yet been completed on Unit 2.  One single issue with a large impact on performance is the failure 
of superheater tubes. 
 
During the time frame of August 2003 through May 2004, the boiler experienced a series of outages due 
to superheater tube failures (see Section 5.2 below).  A detailed discussion of technical issues 
surrounding these failures can be found in Section 6.1.  This single issue resulted in a loss of about 
464,100 MWh’s of generation during CY 2003 and 2004.  If these tube failures had not occurred, the 
average EAF during CY 2003 and 2004 would have been nearly 75%, as indicated in the Table 5-2.  
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TABLE 5-2 COMPARISONS TO NERC DATA 

 
Parameter 200 to 399 MW 

Unit Size (1) 
NS Unit 2 Averages 

for CY 2003 and 
2004 

Northside Unit 2 Averages 
without SH Tube Failures 

CY 2003 and 2004 
Average Dependable 
Capacity (Gross), MW 

299.5 297.5 297.5 

Average Actual Unit Starts 
per Year 

14.73 12 10 (estimated) 

Average Service Hours per 
Year 

7,434 6,146.5  

Average Service Factor, 
SF, % 

84.85 78.2  

Average Net Output Factor, 
NOF, % 

81.21 88.3  

Average EAF, % 84.01 65.8 74.7 

1.  Based on North American Electric Reliability Council, Generating Availability Data System, for coal 
fired steam units, 1999 thru 2003. 
 
A graphical representation of Unit 2 lost generation hours during 2003 and 2004 by NERC cause code is 
provided on the following pages. 
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5.1.1 Water and Wastewater Flows.  A water mass balance diagram for the Northside Plant site 
(Units 1, 2, and 3) is included in Appendix A.  A summary of actual average daily flows for some of the 
key flow streams, based on available monthly flow data for CY 2003, and 2004, is shown in Table 5-3.  
Applicable permit limits are also indicated. 
 

TABLE 5-3 AVERAGE DAILY WATER FLOWS 
 
 Average Daily Flow, Gallons per Day (GPD) X 1000 
Flow Stream Water 

Balance* 
 CY 2003 CY 2004 Permit Limit 

Surface Water 827,000 
(827,000) 

 782,173 763,770 827,000 

Ground Water 517.6 (1,283.7)  530.4 590.9 571.0 
Reuse Water 853.9 (2,299.6)  809.6** 991.9** 928.8 
CWTS Influent 431.6 (1,744.7)  497.8 601.3  
Perc Ponds to 
District II 

0.0 (250.0)  126.8 132.1  

 *  Flows in parenthesis are 24 hour maximum flows. 
 ** Excludes December 2003 through April 2004 due to broken reuse water pipeline. 
 
Monthly water and wastewater flow rates for the Northside site are indicated with the operating data in 
Appendix C.  
 
5.1.2 Stack Emissions.  Stack emissions data for Unit 2 is collected and reported by the Continuous 
Emissions Monitoring System (CEMS).  Table 5-4 below provides a summary of Unit 2 stack emissions 
data during 2003 and 2004. 
 

TABLE 5-4 STACK EMISSIONS DATA 
 
Parameter CY 2003 CY 2004 Permit Limits 
SO2 Emissions, Tons 1,131.8 1,095.6 
SO2 Emissions, lb/MMBtu 0.14 0.17 0.20 (24 hr average)
NOx Emissions, Tons 525.5 492.6 
NOx Emissions, lb/MMbtu 0.07 0.08 0.09 (30 day average)
Particulate Matter, Tons 41.23 29.72 
Particulate Matter, 
lb/MMbtu 0.005 0.005 
CO, Tons 297.3 290.6 
CO, lb/MMbtu 0.04 0.04 
CO, lb/hr 84 100 350 (24 hr average)
VOC, Tons 11.92 11.63 
VOC, lb/MMbtu 0.001 0.002 
VOC, lb/hr 3.4 4.0 
  
 
Monthly stack emissions data for Unit 2 is included with the operating data in Appendix C. 
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5.1.3 Ash Production.  Total bed ash and fly ash production rates for Units 1 and 2 combined are as 
follows, along with an estimate of the portion of the bed ash and fly ash from Unit 2. 
 

TABLE 5-5 ASH PRODUCTION RATES 
 

Parameter CY 2003 CY 2004 
Total Bed Ash, Tons 312,400 195,439 
Total Fly Ash, Tons 179,700 153,623 
Unit 2 Bed Ash, Tons 153,236   96,515 
Unit 2 Fly Ash, Tons   88,145   75,865 
Byproduct Sales           0   38,312 
   

 
 
Note that some byproduct sales were made in 2004, primarily into Georgia.  In late 2004, JEA received 
an approval letter from FDEP characterizing their CFB byproduct (bed ash and fly ash) as an "industrial 
byproduct" and allowing it to be used for beneficial purposes such as civil applications and stabilization 
processes for remedial projects.  All byproduct generated is expected to be sold, and the originally 
planned Cell 2 of the BSA is not being developed.  
 
5.2 Unit 2 Maintenance Summary 
 
The level of maintenance required on Unit 2, particularly the boiler, has been relatively high, due to the 
ash agglomeration problems, limestone feed problems, stripper cooler pluggages, expansion joint 
failures, and back-sifting into the PA plenum mentioned above.  Table 5-6 provides a list of Unit 2 
outages of significant duration, through December 2004, which have been required to address many of 
these problems. 
 

TABLE 5-6 MAJOR UNIT 2 OUTAGES 
 
Outage Start 

Date 
Outage End 

Date 
Duration, 

Days 
Primary Purpose of Outage 

April 16, 2002 April 30, 2002 14 MFT, Removal of excessive ash build-up 
May 31, 2002 June 14, 2002 14 Tube Leak Repairs 
July 7, 2002 July 19, 2002 12 Bed Excursion in Boiler 
July 27, 2002 August 9, 2002 12 Remove Pluggage in Cyclone 
October 22, 
2002 

November 17, 
2002 

26 Planned Outage for Boiler Modifications 

December 21, 
2002 

January 8, 
2003 

19 Stripper Cooler Problems 

January 28, 
2003 

February 6, 
2003 

9 Furnace Wall Tube Repairs 

April 1, 2003 April 23, 2003 21 Planned Outage for Boiler Refractory Modifications 
and Repairs 

August 19, 
2003 

September 8, 
2003 

20 Cyclone problems, Intrex tube leaks 
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Outage Start 
Date 

Outage End 
Date 

Duration, 
Days 

Primary Purpose of Outage 

November 3, 
2003 

November 25, 
2003 

22 Boiler Inspection 

February 11, 
2004 

March 4, 2004 22 Superheater Tube Leaks (Intrex) 

March 8, 2004 March 19, 2004 11 Superheater Tube Leaks (Intrex) 
March 30, 
2004 

April 5, 2004 6 Superheater Tube Leaks (Intrex) 

May 1, 2004 May 7, 2004 6 Superheater Tube Leaks (Intrex) 
June 19, 2004 July 6, 2004 17 Change-out of Generator Step-up Transformer 
October 26, 
2004 

November 29, 
2004 

32 Planned Outage for Boiler Modifications 

    
 
In addition, there were numerous other load reductions and short unit outages in the above time frame. 
Note that the monthly Equivalent Availability Factors (EAF’s) for 2003 and 2004 listed in the Operating 
Data in Appendix C include all unit outages and load reductions. 
 
5.3 O&M Staffing 
 
O&M of the three units at the Northside site is handled by a single organization within JEA, which in many 
cases shares or rotates duties and responsibilities between units.  The total O&M staff presently consists 
of a total of 251 persons for the three units.  Units 1 and 2 are each a nominal 300 MW CFB pet 
coke/coal fired unit, and Unit 3 is a 530 MW heavy oil fired unit.    
 
5.4 O&M Costs 
 
During the first two years of operation, Unit 2 encountered significant operating problems (primarily boiler 
related) and associated forced outages which resulted in high maintenance and repair costs and a low 
EAF, as described above.  As a result, the annual O&M costs for Unit 2, particularly on a per MWh basis, 
were extremely high during the demonstration period, and are not considered to be representative of 
future O&M costs for the unit.  Refer to Section 6.0 for a description of boiler design modifications and 
upgrades that have been, or are being, implemented to improve boiler reliability and operation.   
 
 
 
 
 
 
 

,JEl\.
Building Communlty~



JEA Large-Scale CFB Combustion Demonstration Project 
 

                      Final Technical Report   
p-26 

 

  B&V Project 140895  

 
6.0 MODIFICATIONS AND UPGRADES (PHASE II) 

 
In addition to the Phase I Completion Modifications made during the Spring 2003 outage on Unit 2, JEA 
has also implemented, or is considering implementing, a number of additional major modifications, 
referred to as Phase II completion modifications.  The intent of these modifications is to further improve 
the reliability, maintainability, and performance of Unit 2.  These modifications include the following: 
 

• Intrex Design Modifications 
 

• Expansion Joint Modifications 
 

• Stripper Cooler Modifications 
 

• Limestone Silo and Feed System Modifications 
 

• Limestone Preparation System Modifications 
 
The following paragraphs provide a description of the problems encountered and the modifications being 
considered to resolve these problems. 
 
6.1 Intrex Design Modifications 
 
The intrex is the part of the boiler that contains both the loop seal and the intermediate and finishing 
superheater surface.  The boiler has three intrex boxes, two with intermediate superheat surface and one 
with finishing superheat surface.  There are both mechanical and operational issues with the design of 
the intrex.  The mechanical issues consist of superheater tube support failure and in-service cracking of 
superheater tubes.  The operational issues consist of agglomeration of the hot loop material within the 
intrex and backing up of material into the cyclone. 
 
The superheater tube failures are attributed to a combination of the design of the tube bundle support 
system coupled with lack of solution annealing of the tube bends.  The primary failure is radial cracking of 
the superheater tube bend at the weld.   The problem is found to be the worst in the finishing superheater 
where the steam temperatures are the highest, and is most prevalent on the bend where the large bundle 
support lug is installed.  The large lug acted as a heat exchange fin and caused the operating 
temperature of the particular tube bend to be higher than the rest of the bundle, which accelerated the 
failure. 
 
An investigation revealed that at the time of design ASME code did not require solution annealing of the 
bends for the stresses that were calculated to exist in the bundle.  Following the manufacture of these 
elements the code was changed, and if manufactured today the tube bends would have to be solution 
annealed.   
 
As a temporary measure all of the finishing superheater bends were replaced with solution annealed 
bends without the large support lug.  The support system was re-designed to include only a sliding pad.  
At the same time the temporary repair was being performed a design was done and material was ordered 
to install replacement finishing superheater tube bundles.  The design called for 50% of the surface area 
to be replaced, with the balance being eliminated due to installation considerations.  The replacement 
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bundles were installed in the fall 04 planned outages and have provided satisfactory performance. 
 
The operational issues with the intrex boxes include agglomeration of hot loop material within the boxes 
while burning high percentages of petroleum coke.  This has resulted in pluggage of the boiler cyclone 
with agglomerated hot loop material.  The failure mechanism appears to be agglomeration of the material 
under conditions of poor fluidization.  To mitigate the problem without major modifications it is necessary 
to burn at least 20% coal with the petroleum coke to reduce the tendency of the hot loop material to 
agglomerate.   
 
JEA is currently evaluating long-term modifications that will mitigate both the agglomeration and tube 
failure issues.  These modifications are expected to be implemented within the next five years. 
 
6.2 Expansion Joint Modifications 
 
JEA has experienced failures of the hot loop expansion joints, including the cyclone inlet, cyclone outlet 
and intrex return leg expansion joints.  Minor design modifications have been successfully performed to 
reduce forced outages due to these expansion joints.  It is expected that further modifications will be 
performed associated with the intrex modifications noted above. 
 
6.3 Stripper Cooler Modifications 
 
Bed ash is removed from the boiler through stripper coolers which are designed to remove carbon from 
the ash and cool the ash.  JEA has experienced both mechanical and operational issues with the stripper 
coolers.  The stripper coolers are mounted to the boiler steel and close-coupled to the boiler through a 
sliding expansion joint.  There have been numerous failures and high O&M cost associated with these 
expansion joints.  Modifications have been performed to reduce the forced outages and derates 
associated with these joints, but further improvements are desired.  Operationally, the coolers are not 
able to operate at design capacity and forced derates sometimes occur due to pluggage or inadequate 
flow.  A considerable amount of O&M is spent attempting to unplug or restart flow through stripper 
coolers.    JEA is currently evaluating a range of changes from modification of the existing coolers all the 
way through replacement with an alternate design. 
 
6.4 Limestone Silo and Feed System Modifications 
 
The original limestone feed system from the bottom of the limestone silos near the boilers for Northside 
Units 1 and 2 were prone to “rat-holing” and/or bridging, interrupting the flow of limestone to the boilers.  
Frequent manual rodding of the limestone in the silo and lower hoppers was required to restore the flow 
of limestone, particularly when the limestone moisture content was high.  To eliminate the limestone feed 
interruptions, Jenike & Johanson (J&J), a company specializing in the design on bulk material handling 
systems, designed and furnished system modifications to replace the lower conical portion of each 
limestone silo with a mass flow hopper bottom.  In addition, the rotary feed type valves were replaced 
with hopper outlet slide gate valves, mass flow screw feeders, diverter valves and stainless steel pipe 
chutes to the inlets of existing rotary air lock valves.  On-site construction work was performed by one of 
the JEA Alliance Contractors during the Fall 2004 outages on Units 1 and 2.  Although limestone feed 
issues have not been eliminated, performance has improved significantly.  It is believed that most 
remaining issues are related to moisture in the finished limestone. 
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6.5 Limestone Preparation System Modifications 
 
The limestone preparation system that was supplied was not able to meet the design drying capacity or 
the design sizing curve.  An ongoing program is underway to improve limestone drying and reduce the 
amount of fines produced by the preparation process.  Improvements have been made, and JEA is 
continuing to perform tests to optimize the process.  The final resolution is not yet known.
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7.0 PERFORMANCE TESTING 

 
7.1 INTRODUCTION 
 
The Cooperative Agreement between the DOE and JEA required JEA to demonstrate fuel flexibility of the 
unit to utilize a variety of different fuels, specifically Pittsburgh 8 coal, Illinois 6 coal, and two blends of 
Pittsburgh 8 coal with petroleum coke. Therefore, four fuel flexibility demonstration tests were conducted 
during 2004 to document the ability of the unit to utilize a variety of fuels and fuel blends in a cost effective 
and environmentally responsible manner.  Fuel flexibility was quantified by measuring the following 
parameters: 

 
• Boiler efficiency 
 
• CFB boiler sulfur capture 
 
• AQCS sulfur and particulate capture 
 
• The following flue gas emissions 

 
• Particulate matter (PM) • Ammonia (NH3) 
• Oxides of nitrogen (NOx) • Lead (Pb) 
• Sulfur dioxide (SO2) • Mercury (Hg) 
• Carbon monoxide (CO) • Fluorine (F) 
• Carbon dioxide (CO2) • Dioxin 

 • Furan 
 
• Stack opacity 
 
 

Note that the term “unit” refers to the combination of the CFB boiler and the AQCS.  The AQCS consists of a 
lime-based SDA and a PJFF 

 
7.2 Test Protocol 
 
The tests were conducted in accordance with an approved Fuel Capability Demonstration Test Protocol, 
which can be accessed on the DOE website at the following link:  
 
  http://www.netl.doe.gov/cctc/resources/pdfs/jacks/FCTP.pdf 
 
7.3 Test Schedule 
 
The four fuel capability demonstration tests were conducted on the following dates: 

• Test 1 100% Pittsburgh 8 coal   January 13 through 16, 2004  
• Test 2 50/50 Blend Pitt 8 Coal and Pet Coke January 27 through 31, 2004 
• Test 3 Illinois 6 Coal    June 7 through 9, 2004 
• Test 4 80/20 Blend Pet Coke and Pitt 8 Coal August 10 through 13, 2004 
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7.4 Summary of Test Results 

 
7.4.1 Valve Line-Up Requirements 

 
With the exception of isolating the blow down systems, drain and vent systems, and the soot blower system, 
the boiler was operated normally in the coordinated control mode throughout the boiler efficiency test period. 
 Prior to the start of each testing period, a walk down was conducted to confirm the ‘closed’ position of 
certain main steam and feedwater system valves.   

 
7.4.2 Test Reports 
 
A detailed test report was prepared to document the results of each test.  Each report includes 
commentary on the test results as well as limited part load performance data.  These detailed reports can 
be accessed on the DOE website at the following link: 

 
http://www.netl.doe.gov/cctc/resources/library/bibliography/demonstration/aepg/baepgfb_jackea.h
tml 
 

7.4.3 Full Load Test Results 
 
The results of the 100% load tests are summarized in Tables 7-1 through 7-4 on the following pages.  
The design MCR values indicated are the original design values provided by FW.  Corrections to MCR 
conditions were made in accordance with Section 6.2.1 of the Fuel Capability Demonstration Test 
Protocol.   
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TABLE 7-1 - 100% PITTBURGH 8 FUEL TESTS RESULTS 
100% LOAD 

 
Parameter Design 

Maximum-
Continuous 

Rating (MCR) 

January 13, 2004 
Test (**corrected to 
MCR, see Note 4) 

January 14, 2004 
Test (**corrected to 
MCR, see Note 4) 

Boiler Efficiency (percent) 88.1 90.6** (Note 1) 90.6** (Note 1) 
Capacity Calculation (percent) NA 97.14 94.55 
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,999,572** 2,000,369** 
Pressure (psig) 2,500 2,400 2400 
Temperature (°F) 1,000 997** 996.6** 

Reheat Steam (Turbine Inlet)    
Flow (lb/hr) 1,773,263 1,820,447 1,769,377 
Pressure (psig) 547.7 570.9 568.7 
Temperature (°F) 1,000 1008.1** 1008.25** 

    
Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,819,973 1,768,905 
Pressure (psig) 608.6 570.5 568.24 
Enthalpy (Btu/lb) 1,304.5 1297.3 1,297.3 

    
Feedwater to Economizer    

Temperature (°F) 487.5 484.5 484.1 
    
Pittsburgh 8 Coal Constituents 
(As-Received) 

   

Carbon % 68.6 72.7 72.3 
Hydrogen % 4.6 4.84 4.7 
Sulfur % 3.3 4.84 4.56 
Nitrogen % 1.3 1.37 1.35 
Chlorine % 0.09 0.18 0.14 
Oxygen % 4.11 2.11 2.54 
Ash % 12.8 6.89 7.06 
Moisture % 5.2 7.26 7.39 
HHV (Btu/lb) 12,690 12,877 12,970 

Fuel Flow Rate (lb/hr) NA 207,558 206,906 
    
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 90.86 91.81 
MgCO3 3.0 3.31 2.95 
Inerts 4.0 5.34 4.9 
Total Moisture 1.0 0.49 0.34 
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Parameter Design 
Maximum-

Continuous 
Rating (MCR) 

January 13, 2004 
Test (**corrected to 
MCR, see Note 4) 

January 14, 2004 
Test (**corrected to 
MCR, see Note 4) 

AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO 85.0 45.15 46.02 
MgO and inerts 15.0 54.85 53.98 
AQCS Lime Slurry Density – 
% Solids 

35 5.57 

    
Boiler Limestone Feedrate, lb/hr 66,056 (maximum 

value) 
57,600 54,625 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.074 0.081 

Uncontrolled SO2, lb/MMBtu 
(HHV) 

5.20 7.52 7.03 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.2371 .2902 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.102 0.106 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.004 

Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.026 0.027 

Opacity, percent 10 1.1 1.0 
Ammonia (NH3) Slip, ppmvd 2.0 1.17 
Ammonia feed rate, gal/hr NA 7.16 8.38 
Lead, lb/MMBtu 2.60 x 10-5 (max) 3.516 x 10-7 
Mercury (fuel and limestone) NA 8.24 x 10-6 
Mercury, lb/MMBtu (at stack) 1.05 x 10-5 (max) 7.238 x 10-6 (see Note 2) 
Total Mercury Removal 
Efficiency, percent 

No requirement 14.0 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) < 3.09 x 10-5 
Dioxins / Furans No Limit 6.52 x 10-14 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from FW 

data). 
NOTE 2: Refer to Section 4.3.4.1 of Test Report 1 for description of mercury testing anomaly. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler. 
NOTE 4: Corrections to design MCR conditions were made in accordance with Section 6.2.1 of 

the FUEL CAPABILITY DEMONSTRATION TEST PROTOCOL. 
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TABLE 7-2 - 50/50 BLEND PITT 8 COAL AND PET COKE TEST RESULTS 
100% LOAD 

Parameter Design 
Maximum-

Continuous 
Rating (MCR) 

January 27, 2004 
Test (**corrected to 
MCR, see Note 4) 

January 28, 2004 
Test (**corrected to 
MCR, see Note 4) 

Boiler Efficiency (percent) 88.1 (Coal) 
90.0 (Pet Coke) 

91.6 **(Note 1) 91.7 **(Note 1) 

Capacity Calculation (percent) NA 95.3 95.4 
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,848,031** 1,846,341** 
Pressure (psig) 2,500 2,401 2,401 
Temperature (°F) 1,000 1,002** 1,001** 

Reheat Steam (Turbine Inlet)    
Flow (lb/hr) 1,773,263 1,776,860 1,776,167 
Pressure (psig) 547.7 569.1 565.4 
Temperature (°F) 1,000 1,007** 1,008** 

    
Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,775,434 1,774,004 
Pressure (psig) 608.6 568.4 564.9 
Enthalpy (Btu/lb) 1,304.5 1,295.25 1,292.91 

    
Feedwater to Economizer    

Temperature (°F) 487.5 484.3 483.5 
    
50/50 Blend Fuel Analysis (As-
Received) 

   

Carbon % 73.8 74.45 73.68 
Hydrogen % 4.1 4.4 4.6 
Sulfur % 5.0 5.34 5.86 
Nitrogen % 1.15 1.47 1.63 
Chlorine % 0.05 0.09 0.11 
Oxygen % 2.20 1.25 1.26 
Ash % 6.6 5.75 5.91 
Moisture % 7.1 7.34 7.05 
HHV (Btu/lb) 13,345 13,429 13,251 

Fuel Flow Rate (lb/hr) NA 194,172 195,177 
    
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 91.4 86.4 
MgCO3 3.0 2.95 2.82 
Inerts 4.0 5.15 10.43 
Total Moisture 1.0 0.51 0.36 
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Parameter Design 
Maximum-

Continuous 
Rating (MCR) 

January 27, 2004 
Test (**corrected to 
MCR, see Note 4) 

January 28, 2004 
Test (**corrected to 
MCR, see Note 4) 

AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO 85.0 46.77 47.03 
MgO and inerts 15.0 53.23 52.97 
AQCS Lime Slurry Density – 
% Solids 

35 5.23 

    
Boiler Limestone Feedrate, lb/hr 66,056 (maximum 

value) 
66,434 73,001 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.07 0.07 

Uncontrolled SO2, lb/MMBtu 
(HHV) - based on 50/50 blend 

7.49 7.95 8.845 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.2026 0.2771 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.093 0.11 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.0041 

Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.015 0.016 

Opacity, percent 10 1.01 1.80 
Ammonia (NH3) Slip, ppmvd 2.0 0.325 
Ammonia feed rate, gal/hr NA 3.73 6.26 
Lead, lb/MMBtu 2.60 x 10-5 (max) 8.22 x 10-7 
Mercury (fuel and limestone), 
µg/g 

NA 3.02 x 10-7 

Mercury, lb/TBtu (at stack) 10.5 (max)  < 8.532 (see Note 2) 
Total Mercury Removal 
Efficiency, percent 

No requirement Not Utilized 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) 1.69 x 10-5 
Dioxins / Furans No Limit NOT TESTED 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from FW 

data). 
NOTE 2: Refer to Section 4.3.4.1 of Test Report 2 for description of mercury testing anomaly. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler. 
NOTE 4: Corrections to design MCR conditions were made in accordance with Section 6.2.1 of 

the FUEL CAPABILITY DEMONSTRATION TEST PROTOCOL. 
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TABLE 7-3 - ILLINOIS 6 COAL TEST RESULTS 
100% LOAD 

 
Parameter Design 

Maximum-
Continuous 

Rating (MCR) 

June 8, 2004 Test 
(**corrected to 

MCR, see Note 4) 

June 9, 2004 Test 
(**corrected to 

MCR, see Note 4) 

Boiler Efficiency (percent) 88.1 (Pittsburgh 8 
Coal) 

88.3 (Note 1) 88.0 (Note 1) 

Capacity Calculation (percent) NA 101.5 100.0 
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,974,013 1,926,677 
Pressure (psig) 2,500 2,400 2,400 
Temperature (°F) 1,000 998 999 

Reheat Steam (Turbine Inlet)    
Flow (lb/hr) 1,773,263 1,897,211 1,859,959 
Pressure (psig) 547.7 571.5 573.0 
Temperature (°F) 1,000 1,005 1,011 

    
Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,897,091 1,851,738 
Pressure (psig) 608.6 570.9 572.3 
Enthalpy (Btu/lb) 1,304.5 1,293.6 1,285.6 

    
Feedwater to Economizer    

Temperature (°F) 487.5 484.1 484.6 
    
Illinois 6 Fuel Analysis (As-
Received) 

   

Carbon % 64.48 64.93 64.70 
Hydrogen % 4.40 4.31 4.57 
Sulfur % 2.71 3.17 3.32 
Nitrogen % 1.24 1.27 1.26 
Chlorine % 0.15 0.15 0.15 
Oxygen % 7.34 7.14 7.37 
Ash % 8.57 7.08 6.59 
Moisture % 11.11 12.10 12.19 
HHV (Btu/lb) 11,603 11,649 11,664 

Fuel Flow Rate (lb/hr) NA 232,730 232,535 
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 96.6 96.77 
MgCO3 3.0 1.3 1.39 
Inerts 4.0 2.1 1.84 
Total Moisture 1.0 0.16 0.22 
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Parameter Design 
Maximum-

Continuous 
Rating (MCR) 

June 8, 2004 Test 
(**corrected to 

MCR, see Note 4) 

June 9, 2004 Test 
(**corrected to 

MCR, see Note 4) 

 
AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO (See Note 5) 85.0 46.24 46.24 
MgO and inerts (See Note 5) 15.0 53.76 53.76 
AQCS Lime Slurry Density – 
% Solids 

35 5.23 

Boiler Limestone Feedrate, lb/hr 66,056 (maximum 
value) 

64,005 73,001 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.086 0.103 

Uncontrolled SO2, lb/MMBtu 
(HHV) 

7.49 5.44 5.69 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.2763 0.2887 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.107 0.08 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.0019 

 
Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.0198 0.024 

Opacity, percent 10 1.5 1.0 
Ammonia (NH3) Slip, ppmvd 2.0 < 0.5206 
Ammonia feed rate, gal/hr NA 5.53 6.76 
Lead, lb/MMBtu 2.60 x 10-5 (max) < 4.352 x 10-7 
Mercury (fuel), µg/g NA 0.50 
Mercury, lb/TBtu (at stack) 10.5 (max) 0.345 
Total Mercury Removal 
Efficiency, percent 

No requirement 95 (see Note 2) 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) < 4.582 x 10-5 
Dioxins / Furans No Limit NOT TESTED 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from FW 

data). 
NOTE 2: Refer to Section 4.3.4.1 of Test Report 3 for basis. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler. 
NOTE 4: Corrections to design MCR conditions were made in accordance with Section 6.2.1 of 

the FUEL CAPABILITY DEMONSTRATION TEST PROTOCOL. 
NOTE 5: These components were not captured for this test - average results from Test #1 and 

 Test #2 are indicated. 
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TABLE 7-4 - 80/20 BLEND PET COKE AND PITT 8 COAL TEST RESULTS 
100% LOAD 

 
Parameter Design 

Maximum-
Continuous 

Rating (MCR) 

August 10, 2004 
Test (**corrected to 
MCR, see Note 4) 

August 11, 2004 
Test (**corrected to 
MCR, see Note 4) 

Boiler Efficiency (percent) 88.1 (Coal) 
90.0 (Pet Coke) 

91.52 ** (Note 1) 91.62 ** (Note 1) 

Capacity Calculation (percent) NA 95.6 96.05 
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,901,483 ** 1,910,388 ** 
Pressure (psig) 2,500 2,401 2,401 
Temperature (°F) 1,000 914.5 ** 912.4 ** 

Reheat Steam (Turbine Inlet)    
Flow (lb/hr) 1,773,263 1,715,491 1,723,401 
Pressure (psig) 547.7 592.6 590.8 
Temperature (°F) 1,000 1,001.4 ** 1,000.8 ** 

Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,715,448 1,723,361 
Pressure (psig) 608.6 593.5 591.6 
Enthalpy (Btu/lb) 1,304.5 1,290.1 1,289.97 

    
Feedwater to Economizer    

Temperature (°F) 487.5 420.0 419.9 
    
80/20 Blend Fuel Analysis (As-
Received) 

   

Carbon % 73.8 81.36 82.14 
Hydrogen % 4.1 3.63 3.67 
Sulfur % 5.0 3.7 3.74 
Nitrogen % 1.15 1.93 1.95 
Chlorine % 0.05 0.03 0.03 
Oxygen % 2.20 1.72 0.89 
Ash % 6.6 2.33 2.41 
Moisture % 7.1 5.34 5.20 
HHV (Btu/lb) 13,345 14,085 14,081 

Fuel Flow Rate (lb/hr) NA 186,885 186,982 
    
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 97.55 97.23 
MgCO3 3.0 1.18 1.16 
Inerts 4.0 1.27 1.61 
Total Moisture 1.0 0.3 0.29 
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Parameter Design 
Maximum-

Continuous 
Rating (MCR) 

August 10, 2004 
Test (**corrected to 
MCR, see Note 4) 

August 11, 2004 
Test (**corrected to 
MCR, see Note 4) 

AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO (See Note 5) 85.0 46.24 46.24 
MgO and inerts (See Note 5) 15.0 53.76 53.76 
AQCS Lime Slurry Density – 
% Solids 

35 1.25 1.41 

    
Boiler Limestone Feedrate, lb/hr 66,056 (maximum 

value) 
50,892 50,405 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.0127 0.0081 

Uncontrolled SO2, lb/MMBtu 
(HHV) - based on 80/20 blend 

7.49 5.25 5.312 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.1150 0.1636 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.058 0.07 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.0024 

Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.0127 0.0081 

Opacity, percent 10 0.07 0.08 
Ammonia (NH3) Slip, ppmvd 2.0 0.27 
Ammonia feed rate, gal/hr NA 3.42 1.09 
Lead, lb/MMBtu 2.60 x 10-5 (max) 4.424 x 10-7 
Mercury (fuel and limestone), 
µg/g 

NA 0.05 

Mercury, lb/TBtu (at stack) 10.5 (max) < 0.07385 
Total Mercury Removal 
Efficiency, percent 

No requirement 98 (See Note 2) 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) < 5.3 x 10-6 
Dioxins / Furans No Limit NOT TESTED 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from FW 

data). 
NOTE 2: Refer to Section 4.3.4.1 of Test Report 4 for basis. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler. 
NOTE 4: Corrections to design MCR conditions were made in accordance with Section 6.2.1 of 

the FUEL CAPABILITY DEMONSTRATION TEST PROTOCOL. 
NOTE 5: These components were not captured for this test - average results from Test #1 and 

Test #2 are indicated. 
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The boiler and SDA SO2 removal efficiencies at full load for each test are summarized in Tables 7-5 
through 7-8 below. 

TABLE 7-5 - SO2 REMOVAL EFFICIENCIES - 100% PITT 8 FUEL 
100% Load 

 
Parameter Design Basis January 13, 2004 

Test 
January 14, 2004 

Test 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

96.8 95.8 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

1.8 2.7 

    
Percent of Total SO2 Removed 97.1 98.6 98.5 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

56.9 63.5 

    
Boiler Calcium to Sulfur Ratio < 2.88 1.77 1.86 

 
 

TABLE 7-6 - SO2 REMOVAL EFFICIENCIES - 50/50 BLEND PITT 8 COAL AND PET COKE 
100% Load 

 
Parameter Design Basis January 27, 2004 

Test 
January 28, 2004 

Test 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

 
97.5 

 
96.8 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

1.3 1.9 

    
Percent of Total SO2 Removed 97.1 98.8 98.7 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

54 60.3 

    
Boiler Calcium to Sulfur Ratio < 2.88 1.7 2.25 
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TABLE 7-7 - SO2 REMOVAL EFFICIENCIES - ILLINOIS 6 COAL 

100% Load 
 

Parameter 
 Design Basis June 8, 2004 

Test 
June 9, 2004 

Test 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

94.9 95.0 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

3.17 3.7 

    
Percent of Total SO2 Removed 97.1 98.0 98.6 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

61.0 72.0 

    
Boiler Calcium to Sulfur Ratio < 2.88 2.68 2.43 

 
 

TABLE 7-8 - SO2 REMOVAL EFFICIENCIES - 80/20 BLEND PET COKE AND PITT 8 COAL 
100% Load 

 
Parameter Design Basis August 10, 2004 

Test 
August 11, 2004 

Test) 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

97.8 96.9 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

1.1 1.8 

    
Percent of Total SO2 Removed 97.1 98.9 98.7 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

49.5 57.0 

    
Boiler Calcium to Sulfur Ratio < 2.88 2.29 2.29 

 
Note that the design operating condition of the unit is to remove 85 percent of the SO2 in the boiler, with 
the balance to make the permitted emission rate removed in the SDA.  JEA has chosen to operate at a 
much higher boiler SO2 removal rate than design.  Part of the reason for this operating mode is that 
reliability of the limestone feed system during and after the startup period was inadequate, resulting in a 
substantial number of periods with excess SO2 emissions.  Over time, the operations group has learned 
that if limestone feed is higher than normally desired, the likelihood of excess emissions during an upset 
is reduced.  Additionally, control of the AQCS slurry density at the desired density levels has been difficult 
due to some instrumentation and control issues that are not completely resolved yet.  Modifications to 
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increase the reliability and consistency of limestone feed are scheduled to be complete in late 2005, 
which should permit a change toward lower boiler SO2 removal and increased SDA SO2 removal. 
 
7.4.4 Partial Load Test Results 
 
The results of the part load tests are summarized in Tables 7-9 through 7-12 below.   
 

TABLE 7-9 - PART LOAD TEST RESULTS - 100% PITTSBURGH 8 FUEL 
 
Parameter January 15 January 16 
Percent Load 80% 60% 40% 
Unit Capacity (MW) 240 180 120 
Total Main Steam Flow, lb/hr 1,435,543 1,070,747 738,397 
Main Steam Temperature, deg F 1,003 998 999 
Main Steam Pressure, psig 2,400.6 1,800.4 1,300.4 
Cold Reheat Steam Temperature, 

deg F 
576.6 572.7 565.9 

Hot Reheat Steam Temperature, 
deg F 

1,005 1,006 1,004 

NOx, lb/MMBtu 0.080 0.072 0.082 
CO, lb/MMBtu 0.044 0.118 0.053 
SO2, lb/MMBtu 0.082 0.081 0.108 
Opacity, percent 1.0 1.5 1.4 

 
 

 
TABLE 7-10 - PART LOAD TEST RESULTS - 50/50 BLEND PITT 8 COAL AND PET COKE 

 
Parameter January 29 January 30 January 31 
Unit Capacity (MW) 240 180 120 
Percent MCR Load 80% 60% 40% 
Capacity Calculation (percent) 76.6 58.0 38.2 
Total Main Steam Flow, lb/hr 1,442,226 1,049,633 715,464 
Main Steam Temperature, deg F 1,004 993 997 
Main Steam Pressure, psig 2,340 1,701 1,062 
Cold Reheat Steam Temperature, 
deg F 

577.5 558.02 573.64 

Hot Reheat Steam Temperature, 
deg F 

1,006 1,011 999 

NOx, lb/MMBtu 0.04 0.043 0.033 
CO, lb/MMBtu 0.024 0.0276 0.08 
SO2, lb/MMBtu 0.08 0.067 0.109 
Opacity, percent 1.4 1.1 0.8 
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TABLE 7-11 - PART LOAD TEST RESULTS - ILLINOIS 6 COAL 
 
Parameter June 9 June 8 June 9 
Percent Load 80% 60% 40% 
Unit Capacity (MW) 240 180 120 
Capacity Calculation (percent) 82.21 55.50 38.27 
Total Main Steam Flow, lb/hr 1,541,871 1,087,192 715,411 
Main Steam Temperature, deg F 1,001 1,002 1,001 
Main Steam Pressure, psig 2,400 1,700 1,200 
Cold Reheat Steam Temperature, 
deg F 

561 575 561 

Hot Reheat Steam Temperature, 
deg F 

1,007 966 1,004 

NOx, lb/MMBtu 0.064 0.053 0.078 
CO, lb/MMBtu 0.031 0.0338 0.138 
SO2, lb/MMBtu 0.079 0.144 0.108 
Opacity, percent 1.3 1.6 1.4 

 
 

TABLE 7-12 - PART LOAD TEST RESULTS - 80/20 BLEND PET COKE AND PITT 8 COAL 
 
Parameter Aug. 12 Aug. 13 
Unit Capacity (MW) 240 180 
Percent MCR Load 80% 60% 
Capacity Calculation (percent) 76.51 54.69 
Total Main Steam Flow, lb/hr 1,393,557 1,021,784 
Main Steam Temperature, deg F 980.55 980.62 
Main Steam Pressure, psig 2,200.14 1,450.21 
Cold Reheat Steam Temperature, 
deg F 

579.46 595.45 

Hot Reheat Steam Temperature, 
deg F 

984.03 992.10 

NOx, lb/MMBtu 0.027 0.018 
CO, lb/MMBtu 0.0147 0.0218 
SO2, lb/MMBtu 0.054 0.058 
Opacity, percent 1 1 
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7.5 Boiler Efficiency Tests 

 
For each test, the unit was operated at a steady turbine load of approximately 300 MW (100% MCR) for 
two (2) consecutive days as prescribed in the Test Protocol.  During these two days, data were recorded 
via the PI (Plant Information) System and were also collected by independent testing contractors.  These 
data were then used to determine the unit’s boiler efficiency.  
 
7.5.1 Calculation Method 
 
The boiler efficiency calculation method was based on a combination of the abbreviated heat loss method 
as defined in the ASME Power Test Code (PTC) 4.1, 1974, reaffirmed 1991, and the methods described 
in ASME PTC 4.  The method was modified to account for the heat of calcination and sulfation within the 
CFB boiler SO2 capture mechanism.  The methods have also been modified to account for process 
differences between conventional and fluidized bed boilers to account for the addition of limestone.  
These modifications account for difference in the dry gas quantity and the additional heat loss/gain due to 
calcination / sulfation.  A complete description of the modified procedures is included in Section 4.2 of the 
Fuel Capability Demonstration Test Protocol.  Some of the heat losses included losses due to the heat in 
dry flue gas, unburned carbon in the bed ash and the fly ash, and the heat loss due to radiation and 
convection from the insulated boiler surfaces.   

 
7.5.2 Data and Sample Acquisition 

 
During the tests, permanently installed plant instrumentation was used to measure most of the data which 
were required to perform the boiler efficiency calculations. The data were collected electronically utilizing 
JEA’s Plant Information (PI) system.  Additional data required for the boiler efficiency calculations were 
collected by two independent testing contractors, Power Generation Technologies (PGT), and Clean Air 
Engineering (CAE).   
 
The majority of the data utilized in the boiler efficiency calculation and sulfur capture performance, such 
as combustion air and flue gas temperatures and flue gas oxygen content, were stored and retrieved by 
the PI system, as noted above.  Data for the as-fired fuel, limestone, and resulting bed ash, fly ash, and 
exiting flue gas constituents were provided via laboratory analyses.  Samples were taken in the following 
locations by PGT and forwarded to a lab for analysis.  
 
Lime: 

Lime slurry samples were taken from the sample valve located on the discharge of the lime slurry 
transfer pump. This valve is located in the AQCS Spray Dryer Absorber (SDA) pump room. 

 
Fly ash: 

Fly ash samples were taken by two different methods. 
1) Flyash was taken by isokinetic sampling at the inlet to the SDA.  These samples were taken to 

determine ash loading rates and also obtain samples for laboratory analysis of ash constituents. 
2) Flyash was also taken by grab sample method in two different locations.  One grab sample was 

taken every hour at a single air heater outlet hopper and another grab sample at a single bag house 
fabric filter hopper. 

 
Fuel: 
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Fuel samples were taken from the sample port at the discharge end of each gravimetric fuel feeder. The 
fuel samples were collected using a coal scoop inserted through the 4 inch test port at each operating 
fuel conveyor. 

 
Limestone: 

Limestone samples were taken from the outlet of each operating limestone rotary feeder.  The samples 
were collected using a scoop passed into the flow stream of the 4 inch test ball valve in the neck of each 
feeder outlet. 

 
Bed Ash: 

Bed ash samples were taken from each of the operating stripper cooler rotary valve outlets. The 
samples were taken by passing a stainless steel scoop through the 4 inch test port at each operating 
stripper cooler. 

 
All of the samples were labeled and transferred to a lab for analysis.  The average values were 
determined and used as input data for performing the boiler efficiency calculation.   

 
7.6 AQCS Inlet and Stack Tests 
 
7.6.1 System Description 

 
The Unit 2 AQCS consists of a single, lime-based SDA and a multi-compartment PJFF.  The SDA has 
sixteen independent dual-fluid atomizers.  The PJFF has eight isolatable compartments.  The AQCS system 
also uses reagent preparation and byproduct handling subsystems.  The SDA byproduct solids/fly ash 
collected by the PJFF is pneumatically transferred from the PJFF hoppers to either the Unit 2 fly ash silo or 
the Unit 2 AQCS recycle bin.  Flyash from the recycle bin is slurried and reused as the primary reagent by 
the SDA spray atomizers.  The reagent preparation system converts quicklime, which is delivered dry to the 
station, into a hydrated lime [Ca(OH)2] slurry, which is fed to the atomizers as a supplemental reagent. 
 
7.6.2 Emissions Test Methods 

 
The emissions test methods used for the demonstration test were based upon utilizing 40 CFR 60 based 
testing methods or the plant CEMS.  The emissions tests were conducted by CAE.  The following test 
methods were utilized: 
 

• Particulate Matter at SDA Inlet – USEPA Method 17 
• Particulate Matter at Stack – USEPA Method 5 
• Oxides of Nitrogen at Stack – Plant CEMS 
• Sulfur Dioxide at SDA Inlet – USEPA Method 6C 
• Sulfur Dioxide at Stack – Plant CEMS 
• Carbon Monoxide at Stack – Plant CEMS 
• Ammonia at Stack – Conditional Test Method 027 
• Lead at Stack – USEPA Method 29 
• Mercury at SDA Inlet – Ontario Hydro Method 
• Fluorine at Stack – USEPA Method 13B 
• Dioxin/Furans (PCDD/F) – USEPA Method 23 
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7.6.3 Continuous Emission Monitoring System 
 
The plant CEMS was utilized for measurement of gaseous emissions as a part of the fuel capability 
demonstration, as listed above.  The CEMS equipment was integrated by KVB-Entertec (now GE Energy 
Systems).  The system is a dilution extractive system consisting of Thermo Environmental NOx, SO2, and 
CO2 analyzers.  The test data from the CEMS originated from the certified Data Acquisition Handling 
System (DAHS). 
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8.0 CAPITAL COSTS 

 
8.1  Capital Cost History/Overview 
 
At the time JEA and the DOE signed the Cooperative Agreement for the Large-Scale CFB Combustion 
Demonstration Project for Northside Unit 2 in September 1997, the preliminary budget estimate for 
Repowering Unit 2 with CFB boiler technology, plus one-half of the cost of the associated common 
facilities, totaled $305, 773,774.  This preliminary budget estimate was used as the basis for cost sharing 
throughout the project life.  
 
The preliminary project capital cost estimate increased due to refined scope definitions, improved cost 
estimates, and scope growth.  To identify and quantify the magnitude of this increase, the project 
“Baseline” estimate was developed in October 2000.  The “Baseline” or “Control” estimate was the joint 
effort by the key principles making up the project team.  Estimates, based on firm scope and significant 
detail design, were developed by JEA, FW, B&V, FGS, and ZCC for their areas of the project.  This 
estimate resulted in a revised budget for Unit 2 and one-half of the common facilities to $328,878,487. 
 
At project completion, the actual capital cost for Unit 2 and one-half of the associated common facilities 
totaled $321,392,624, only about 5% above the original preliminary budget estimate.  A breakdown of 
these costs by DOE Phase and Task is provided in Appendix D. 
 
DOE financial support and limitations on DOE funding, as set forth in the Cooperative Agreement, were 
tied to the preliminary budget estimate.  Within that budget of $305,773,774, DOE would share fifty 
percent (50%) of Phase 1B (Design) cost up to $11,484,482; JEA’s actual portion of Phase 1B at 
completion totaled $22,549,532.  Within Phase 2 (Construction and Start-up), DOE would share at a rate 
of twenty eight point three percent (28.3%) up to $59,243,317; JEA’s actual portion of Phase 2 at 
completion totaled $228,115,293.  During Phase 3 (Operations), the DOE share would total $2,344,655. 
The Phase 3 funds were tied to a milestone schedule for final issue of the demonstration test reports.  At 
project completion the DOE cost share in the project is expected to be a total of $73,072,464, with the 
JEA cost share being $250,664,825. 
 
8.2  Capital Improvement Projects - Phase 1 
 
Problems with Unit 2 reliability and maintainability were encountered early in plant operations.  As a 
result, JEA began targeting capital funds, in addition to O&M funds being expended, to mitigate and 
resolve many of the problems being experienced.  These projects were identified as Phase 1 Completion 
Modifications, and are described in more detail in the Start-up Modifications Report, which is available on 
the DOE website at the following link:   

 
http://www.netl.doe.gov/cctc/resources/pdfs/jacks/Start-Up%20Modifications%20Report_final.pdf 

 
These Phase 1 Completion Modifications, hereinafter referred to as Capital Improvement Projects, were 
executed during FY 02/03 at a capital cost of $5,697,156.  A description of these projects and associated 
costs is provided in Appendix D.  

,JEl\.
Building Communlty~



JEA Large-Scale CFB Combustion Demonstration Project 
 

                      Final Technical Report   
p-47 

 

  B&V Project 140895  

 
8.3  Capital Improvement Projects - Phase 2 
 
Continuing significant operating and reliability issues lead to the identification of additional improvement 
projects, referred to as Phase 2 Capital Improvement Projects.  These projects were implemented during 
FY 03/04 at a capital cost of $7,138,138.  A description of these projects and associated costs is also 
provided in Appendix D.  

 
8.4  Capital Improvement Projects Going Forward 
 
Although the Cooperative Agreement between DOE and JEA is expected to be completed in April 2005, 
JEA is continuing to proactively investigate and implement (where appropriate) capital outlays to improve 
EAF and maintainability of the repowered units.   

 
8.5  Commercialization of Large Scale CFB Combustion Technology 
 
The JEA Large Scale CFB Combustion Demonstration Project has demonstrated the successful 
commercial operation of a 300 MW class CFB boiler firing both domestic coals and petroleum coke, and 
coal/coke blends.  The operating data summarized in Section 5 of this report confirms that the Unit 2 CFB 
boiler is capable of routinely supporting full load operation of Unit 2 while achieving stack emissions 
below permit limits.    The performance test results in Section 7 of this report confirm that the as-tested 
full load boiler efficiencies on various fuels were at or above the design values developed by FW, and are 
competitive with the boiler efficiencies achieved by other commercially available boiler technologies of 
this size. 
 
However, the operating data in Section 5 also indicates that the EAF for Unit 2 during the two year 
demonstration period for the project was significantly lower than industry average values, based on a 
comparison to NERC/GADS data.  The majority of the lost MW hours were caused by boiler related 
problems, and JEA has spent over 12 million dollars on capital improvement projects during the two year 
demonstration period to improve the reliability and maintainability of the Unit 2 CFB boiler and AQCS 
system.  Refer to Section 6 of this report for a description of some of the significant modifications that 
have been made.  The associated capital costs are summarized in this Section 8 of the report.  In 
addition, JEA anticipates that significant additional capital expenditures will be required over the next 5 
years, primarily on the boilers, to raise the EAF of Units 1 and 2 to near industry average values.   
 
The most significant boiler related problem affecting EAF encountered during the demonstration period 
has been agglomeration and superheater tube failures in the Intrex, as described in Section 6 of this 
report.  Investigations by JEA and FW of the issues involved and long term modifications to mitigate 
these issues on the Northside CFB boilers are ongoing.  Options being considered include removal of the 
superheater surface from the Intrex.  FW has already concluded that the Intrex design is not viable, and is 
no longer offering this design feature on new CFB boilers.  
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APPENDIX A - Drawings 
 

 
OVERALL PLOT PLAN    

CMA-S1000   Site Arrangement 
4600-1-51-004   Overall plot plan  

 
CFB BOILERS    

43-7587-5-51 GENERAL ARRANGEMENT UNIT 2 SIDE ELEVATION 
43-7587-5-52 GENERAL ARRANGEMENT UNIT 2 ISO VIEW (FRONT) 
43-7587-5-53 GENERAL ARRANGEMENT UNIT 2 ISO VIEW (RIGHT SIDE) 
43-7587-5-54 GENERAL ARRANGEMENT UNIT 2 ISO VIEW (LEFT SIDE) 
43-7587-5-55 GENERAL ARRANGEMENT UNIT 2 ISO VIEW (REAR) 
43-7587-5-20 STEAM GENERATOR GENERAL ARRANGEMENT CROSS SECTION 
     

AIR QUALITY CONTROL SYSTEM    
3847-1-100 GEN ARRANGEMENT PLAN 
3847-1-101 GEN ARRANGEMENT ELEVATION  
3847-1-102 GEN ARRANGEMENT ELEVATION 
3847-1-103 GEN ARRANGEMENT ELEVATION 
 

WATER MASS BALANCE DIAGRAM 
WMB-1 WATER MASS BALANCE, ANNUAL AVERAGE, CELL 1 OF BSA ONLY 
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APPENDIX B - Major Equipment List 
 
 
The Equipment List on the following pages lists the major equipment associated with the Repowering 
Project and is listed by the JEA GEMS (or System) Code.  Since the P&ID’s are defined and numbered 
by their associated GEMS code, the equipment is also listed by P&ID.  The quantity, percent capacity, 
and redundancy is indicated for each item of equipment.  This information is indicated for Unit 2, 
Common, and Unit 1 equipment, since some items of equipment serve as an installed back-up for both 
units.  
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JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Summary by WBS

UNIT 2 DOE Phase Task WBS Actual Costs

1B - Design
Project Management and Support 2.1.11 3,164,454                 
Permitting 2.1.12 2,390,444                 
Preliminary Design 2.1.13 2,175,695                 
Engineering/Detailed Design 2.1.14 23,371,293              

Unit 2 - Subtotal 1B Design $31,101,886

2 - Construction and 
Start-up

Project Management and Support 2.2.21 5,826,510                 
Environmental Monitoring 2.2.22 29,871                      
Boiler Equip/AQCS 2.2.23 119,043,822             
Balance of Plant Equipment 2.2.24 35,070,257               
Turbine/Generator Refurbishment & Upgrade 2.2.26 15,588,735              

Unit 2 - Subtotal Construction and Start-up $175,559,195
 

COMMON DOE Phase Task WBS
 50% of Actual 

Costs 

1B - Design
Engineering/Detailed Design 3.1.14 2,932,126                

Common - Subtotal Engineering/Detail Design $2,932,126

2 - Construction and 
Start-up

Project Management and Support 3.2.21 20,294,905               
Environmental Monitoring 3.2.22 115,751                    
Boiler Equip/AQCS 3.2.23 9,141,358                 
Balance of Plant Equipment 3.2.24 29,254,424               
Fuel Handling Equipment 3.2.25 52,992,980              

Common - Subtotal  Construction and Start-up $111,799,417

TOTAL CAPITAL COST (Unit 2 Plus 50% of Common) $321,392,624

Unit 2 and 50% of Common 

Capital Cost Summary by WBS Page 1 of 1



JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Breakdown by Work Package
Unit 2

Unit 2 DOE Phase/Task Work Package Actual Costs

1B - Design

Project Management and Support PLANT MANAGEMENT 37,331
ENGINEERING 845
PROJECT MANAGEMENT 1,403,425
I S MATERIAL 12,651
LEGAL SERVICES 1,129,981
FINANCE COSTS 499,676
TRAVEL & TRAINING 80,545

3,164,454

Permitting PERMITTING 189,857
PERMITTING 2,200,587

2,390,444

Preliminary Design PLANT MANAGEMENT 65,106
ENGINEERING 124,447
PRELIMINARY TESTING 227,972
PLANT SERV. MTL & LABOR 10,835
PRELIM. DESIGN 1,747,335

2,175,695

Engineering / Detail Design STRUCT. & IMPVT`S 1,131,857
JEA PROVIDED SERVICES 19,150
BOILER PLANT EQUIP. 11,493,344
PLANT MANAGEMENT 8,724
ENGINEERING 74,480
TURBOGENERATOR UNITS 1,810,971

Engineering / Detail Design ACCESSORY ELECT. EQUIP. 8,832,767
23,371,293

Unit 2 - Subtotal 1B Design $31,101,886

2 - Construction and Startup
Project Management and Support PLANT MANAGEMENT 26,465

PROJECT MANAGEMENT 174,078
JEA PROVIDED SERVICES 19,874
INSURANCE 3,479,225
CONST. MGMT 2,099,238
TRAVEL & TRAINING 27,630

5,826,510

Environmental Monitoring ENVIRON. MON. 29,871
29,871

Boiler Equipment / AQCS PLANT SERV. MTL & LABOR 2,404
CONCRETE STACK 1,330,358
AQCS 12,928,202
ASH HANDLING SYSTEM 2,928,044

Unit 2 Capital Costs Page 1 of 5



JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Breakdown by Work Package
Unit 2

Unit 2 DOE Phase/Task Work Package Actual Costs

C F B BOILER SUPPLY 47,112,999
CFB BOILER ERECTION 13,612,635
JEA PROVIDED SERVICES 95,348
CSA 5,392,566
BOP EQUIPMENT (FW) 10,516,441
CONSTRUCTION INDIRECTS 15,194,347
START-UP SUPPORT 1,990,845
ELECTRICAL 5,176,185
AUTOMATION & CONTROLS 2,763,448

119,043,822

Balance of Plant Equipment PLANT SERV. MTL & LABOR 3,341
FIRE PROTECTION 929,251
CONTROL ROOM MOD. 399,372
PAINTING 183,114
BOILER FEED PUMPS 367,677
CONDENSATE POLISHERS 1,476,989
CYCLE CHEM FEED EQUIP 169,780
DEAERATOR 800,365
FEEDWATER HEATERS 1,025,372
WATER SAMPLE RACK 32,091
BULK INSULATION 609,114
JEA PROVIDED SERVICES 21,992
BFP  FLUID DRIVE 1,166,221
CIVIL ZCC #5032 216
CSA 680,520
EQUIP. INSPECTION 34,750
SYSTEM TESTING 114,951
CONSTRUCTION INDIRECTS 132,846
EQUIPMENT RENTAL 653,109
OTHER PROC. & CONST. 51,141
CIRC. WATER PUMPS 2,072,940
CC WATER HEAT EXCHANGER 19,207
CONDENSATE PUMPS 15,197
VACUUM PUMPS 146,046
CONDENSER 2,761,842
CONDENSER CLEANING SYS. 122,346
BW PUMP MOTORS 4,423
FILL PUMP 4,428
GEN. SERVICE PUMPS 271,188
PIPING & VALVES 7,249,577
TRAVELING SCREENS 540,223
VOID GROUTING 39,031
COND. BOOSTER PUMPS 97,818
COND. BSTR PUMP FLUID DRIVE 11,860
CCW SURGE TANK & PIPING 570,744
CIRC WATER PUMP STRUCT. 15,491
NEW PUMP MTR. PROC. & INST 772,433
MED. VOLT. SWITCHGEAR 621,466

Unit 2 Capital Costs Page 2 of 5



JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Breakdown by Work Package
Unit 2

Unit 2 DOE Phase/Task Work Package Actual Costs

5 kV BUS DUCT REFURB. 31,247
CATHODIC PROTECTION 470,104
DCS 2,129,791
LOW VOLTAGE SWITCHGEAR 556,629
480V MCC & PWR PANEL REPL 470,525
NON-SEG PHASE BUS DUCT 310,272
PROTECTION CIRCUIT SYSTEM 5,272
TRANSFORMERS 116,507
BULK INSTR. & CONTROLS 371,798
BATTERIES 10,596
UNIT 1&2 ELECT. SEPARATION 190,486
CTRL RM PANEL & INSTR. MODS 523,376
RACEWAY & CONDUIT 3,037,166
POWER & CONTROL CABLE 1,675,222
MISCELLANEOUS ELECTRICAL 982,794

35,070,257

Turbine Generator Refurb./Upgrade PLANT SERV. MTL & LABOR 1,931
JEA PROVIDED SERVICES 97,974
CONSTRUCTION INDIRECTS 167,074
TURBINE 15,321,756

15,588,735

Unit 2 - Subtotal Construction and Startup $175,559,195

TOTAL CAPITAL COST (Unit 2)  $206,661,081

Unit 2 Capital Costs Page 3 of 5



JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Breakdown by Work Package
50% of Common

COMMON DOE Phase/Task Work Package
50% of Actual 

Costs

1B - Design

Engineering / Detail Design ENGINEERING 191,377
STRUCT. & IMPVT`S 172,113
BOILER PLANT EQUIP. 1,905,449
TURBOGENERATOR UNITS 82

Engineering / Detail Design ACCESSORY ELECT. EQUIP. 663,107

2,932,127

Common - Subtotal Engineering/Detail Design $2,932,127

2 - Construction and Startup

Project Management and Support PLANT MANAGEMENT 5,937
CONST. MGMT 10,635,958
INSURANCE 1,749,871
PROJECT MANAGEMENT 299,202
START-UP SUPPORT 7,549,330
TRAVEL & TRAINING 54,609

20,294,905

Environmental Monitoring ENVIRON. MON. 114,131
ENVIRON. MON. 1,620

115,751

Boiler Equipment / AQCS PLANT SERV. MTL & LABOR 933
LIMESTONE PREP SYSTEM 6,535,510
CFB BOILER ERECTION 442,793
CSA 224,690
CONSTRUCTION INDIRECTS 760,917
ELECTRICAL 215,675
MED. VOLT. SWITCHGEAR 307,524
LOW VOLTAGE SWITCHGEAR 179,706
480V MCC & PWR PANEL REPL 243,841
NON-SEG PHASE BUS DUCT 139,056
TRANSFORMERS 90,716

9,141,358

Balance of Plant Equipment PLANT SERV. MTL & LABOR 24,068
SPARE PARTS 45,021
FIRE PROTECTION 37,277
PAINTING 685
AIR DRYER 2,823,353
ASH HANDLING CONVEYORS 2,884,203
ASH STG. & UNLOADING 3,717,055

50% of Common Capital Costs Page 4 of 5



JEA NORTHSIDE REPOWERING PROJECT

Capital Cost Breakdown by Work Package
50% of Common

COMMON DOE Phase/Task Work Package
50% of Actual 

Costs

REUSE WATER TRT`MT SYS. 474,439
HYPOCHLORITE PIPING & TKS. 80,008
CIVIL ZCC #5032 4,621,165
CSA 1,038,510
CONSTRUCTION INDIRECTS 8,751,601
EQUIPMENT RENTAL 1,091,349
OTHER PROC. & CONST. 2,660,811
CIRC. WATER PUMPS 4,217
FUEL OIL TRF. PUMPS 82,870
PIPING & VALVES 835,876
MED. VOLT. SWITCHGEAR 123,172
LOW VOLTAGE SWITCHGEAR 7,055
480V MCC & PWR PANEL REPL 36,593
TRANSFORMERS 76,144
RACEWAY & CONDUIT -521,146
POWER & CONTROL CABLE 266,058
MISCELLANEOUS ELECTRICAL 94,045

29,254,424

Fuel Handling Equipment LAND PURCHASES 322,365
SHIP UNLOADER 4,573,600
UNLOADING DOCK 6,785,740
FIRE PROTECTION 582,371
MHS CONVEYORS 9,397,439
JEA PROVIDED SERVICES 29,949
FUEL STORAGE DOMES 4,929,191
STACKER/RECLAIMER 2,846,066
CSA 126,387
MHS TRANSFER TOWERS 6,445,708
CONSTRUCTION INDIRECTS 14,676,079
OTHER PROC. & CONST. 291,123
PIPING & VALVES 2,947
MED. VOLT. SWITCHGEAR 556,775
DCS 32,220
RACEWAY & CONDUIT 32,748
POWER & CONTROL CABLE 1,215,400
MISCELLANEOUS ELECTRICAL 146,878

52,992,980

Common - Subtotal Construction and Startup $111,799,417

TOTAL CAPITAL COST (50% of Common) $114,731,543

50% of Common Capital Costs Page 5 of 5
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1.0 INTRODUCTION 
 

The agreement between the US Department of Energy (DOE) and JEA covering DOE participation 
in the Northside Unit 2 project required JEA to demonstrate fuel flexibility of the unit to utilize a variety 
of different fuels. Therefore, it was necessary for JEA to demonstrate this capability through a series 
of tests. 
 
The purpose of the test program was to document the ability of the unit to utilize a variety of fuels 
and fuel blends in a cost effective and environmentally responsible manner.  Fuel flexibility would be 
quantified by measuring the following parameters: 
 
• Boiler efficiency 
 
• CFB boiler sulfur capture 
 
• AQCS sulfur and particulate capture 
 
• The following flue gas emissions 

 
• Particulate matter (PM) • Ammonia (NH3) 
• Oxides of nitrogen (NOx) • Lead (Pb) 
• Sulfur dioxide (SO2) • Mercury (Hg) 
• Carbon monoxide (CO) • Fluorine (F) 
• Carbon dioxide (CO2) • Dioxin 

 • Furan 
 

 
• Stack opacity 
 
This test report documents the results of JEA’s Fuel Capability Demonstration Tests firing a 50/50 
blend of Petroleum Coke and Pittsburgh 8 coal for the JEA Large-Scale CFB Combustion 
Demonstration Project.  The term “blend” will be used throughout this report to describe the 50/50 
blend of the two fuels.  The tests were conducted in accordance with the Fuel Demonstration Test 
Protocol in Attachment A. 
 
Throughout this report, unless otherwise indicated, the term “unit” refers to the combination of the 
circulating fluidized bed (CFB) boiler and the air quality control system (AQCS).  The AQCS consists 
of a lime-based spray dryer absorber (SDA) and a pulse jet fabric filter (PJFF). 
 

1.1 Test Schedule 
 
Unit 2 of the JEA Northside plant site is a Circulating Fluidized Bed Steam Generator designed and 
constructed by Foster-Wheeler.  The steam generator was designed to deliver main steam to the 
steam turbine at a flow rate of 1,993,591 lb/hr, at a throttle pressure of 2,500 psig, and at a throttle 
temperature of 1,000 deg F when firing Pittsburgh 8 coal. 
 
The fuel capability demonstration test for the unit firing the blended coal was conducted over a five 
(5) day period beginning on January 27, 2004 and completed on January 31, 2004.  During that five 
(5) day period, data were taken in accordance with the Test Protocol (Attachment A) while the unit 
was operating at 100% load, 80% load , 60% load, and 40% load. 

JEI\.
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The following log represents the sequence of testing: 
 
§ Day 1 January 27, 2004: 

o Unit at 100% load - turbine load set and maintained at approx. 300 MW. 
o Flue gas testing commenced at 1135 hours; completed at 2026 hours. 
o Boiler performance testing commenced at 1130 hours; completed at 1530 

hours. 
 

§ Day 2 January 28, 2004: 
o Unit at 100% load - turbine load set and maintained at approx. 300 MW. 
o Flue gas testing commenced at 1000 hours; completed at 1604 hours. 
o Boiler performance testing commenced at 1000 hours. 
o The A1 fuel feeder went off-line at approximately 1230 hours.  A1 fuel feeder 

back on line at approximately 1430 hours.  The unit was allowed to stabilize.  
The test continued at 1600 hours.  The test was completed at 1800 hours. 

 
§ Day 3 January 29, 2004: 

o Unit at 80% load - turbine load set and maintained at approx. 240 MW. 
o Unit began 2-hour stabilization period at 240 MW at 1315 hours. 
o Boiler performance testing commenced at 1500 hours after stabilization period 

completed; test completed at 1900 hours. 
o Flue gas emissions data taken and recorded by CEMS system. 
 

§ Day 3 January 29, 2004: 
(cont’d) o Unit load 60% load after completion of testing at 80% load - turbine load set and 

maintained at approx. 180 MW. 
o Unit began 2-hour stabilization period at 180 MW at 2000 hours. 
o Boiler performance testing commenced at 2200 hours after stabilization period 

completed; test completed at 0200 hours, Jan. 30, 2004. 
o Flue gas emissions data taken and recorded by CEMS system. 
 

§ Day 4 January 30, 2004: 
o Unit load decreased to 40% load - turbine load set and maintained at approx. 

120 MW. 
o Unit began 2-hour stabilization period at 120 MW at 1200 hours. 
o DCS failure tripped unit at approximately 1700 hours - 40% load test postponed 

until January 31, 2004. 
 

§ Day 5 January 31, 2004: 
o Unit load set at 40% - began stabilization period at 0700 hours. 
o Boiler performance testing began at 0900 hours after stabilization period 

completed; test completed at 1300 hours. 
o Flue gas emissions data taken and recorded by CEMS system. 
o This concluded the testing of JEA Northside Unit 2 firing the 50/50 blended 

coal. 
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1.2 Abbreviations 
 
Following is a definition of abbreviations used in this report.  Note that at their first use, these terms are 
fully defined in the text of the report, followed by the abbreviation in the parenthesis.  Subsequent 
references use the abbreviation only. 
 

Abbreviation Definition 

A.F. As-Fired 

AQCS Air Quality Control System 

BA Bed Ash 

BOP Balance of Plant 

btu  British Thermal Unit 

C Coal 

CaCO3 wt. fraction CaCO3 in limestone 

Ca:S Calcium to Sulfur Ration 

CaO Lime 

Cb Pounds of carbon per pound of “as-fired” fuel 

CEMS Continuous Emissions Monitoring System 

CFB Circulating Fluidized Bed 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

COMS Continuous Opacity Monitoring System 

DAHS Data Acquisition Handling System 

DCS Distributed Control System 

DOE Department of Energy 

F Fluorine or Degrees Fahrenheit 

FA Fly ash 

FF Fabric Filter 

gpm gallons per minute 

gr/acf grains per actual cubic foot 

JEI\.
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Abbreviation Definition 

gr/dscf grains per dry standard cubic foot 

h#1DRN Enthalpy of drain from #1 heater 

h#1INFW BFW enthalpy at heater #1 inlet 

h#1OUTFW BFW enthalpy at heater #1 outlet 

HEXTR1 Enthalpy of extraction to #1 heater 

Hg Mercury 

HHV Higher Heating Value 

HP High-Pressure 

HCRH Cold reheat steam enthalpy at the boiler 
outlet, Btu/lb 

hFW Feedwater enthalpy entering the economizer, 
Btu/lb 

HHRH Hot reheat steam enthalpy at the boiler 
outlet, Btu/lb 

HMS Main steam enthalpy at the boiler outlet, 
Btu/lb 

L Lime 

lb/hr Pounds per hour 

lb/MMBtu pounds per million Btu 

LS Limestone 

MBtu Million Btu 

MCR Maximum Continuous Rating 

MgCO3 wt. fraction MgCO3 in limestone 

MU Measurement Uncertainty 

MWX Molecular weight of respective elements 

NGS Northside Generating Station 

NH3 Ammonia 

NOx Oxides of Nitrogen 

NS Northside   

Pb Lead 
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Abbreviation Definition 

PC Petroleum Coke 

pcf pounds per cubic foot 

Pitt 8 Pittsburgh 8 

PJFF Pulse Jet Fabric Filter 

PM Particulate Matter 

ppm parts per million 

ppmdv Pounds per million, dry volume 

psia Pounds per square inch pressure absolute 

psig pounds per square inch pressure gauge 

PTC Power Test Code 

RH Reheat 

S Capture(AQCS) Sulfur capture by the AQCS, % 

SDA Spray Dryer Absorber 

Sf Wt. fraction of sulfur in fuel, as-fired 

SH Superheat 

SNCR Selective Non-Catalytic Reduction 

SO2 Sulfur Dioxide 

SO2(inlet) SO2 in the AQCS inlet (lb/MBtu) 

SO2(stack) SO2 in the stack (lb/MBtu) 

SO3 Sulfur Trioxide 

TG Turbine Generator 

tph tons per hour 

VOC Volatile Organic Carbon 

W l Limestone feed rate (lb/hr) 

WEXTR1 Extraction flow to heater #1 

Wfe Fuel feed rate (lb/hr) 

JEI\.



JEA Large-Scale CFB Combustion Demonstration Project 
 

   Fuel Capability Demonstration Test Report #2 p-6 
50 / 50 Blend Petroleum Coke and Pittsburgh 8 Coal Fuel 

 

  B&V Project 137064  

 

Abbreviation Definition 

WFWH feedwater flow at heaters 

WMS Main steam flow, lb/hr 

WRH Reheat steam flow, lb/hr 

wt % weight percentage 

 
JEA Tag Number Conventions are as follows: 
 
 AA-BB-CC-xxx 
 
  AA designates GEMS Group/System, as follows: 
 
   BK = Boiler Vent and Drains    

QF = Feedwater Flow 
   SE = Reheat Piping 
   SH = Reheat Superheating 
   SI = Secondary Superheating 
   SJ = Main Street Piping 
 
  BB designates major equipment codes, as follows: 
 
   12 = Control Valve 
   14 = Manual Valve 
   34 = Instrument 
 
  CC designates instrument type, as follows: 
 
   FT = Flow transmitter 
   FI = Flow indicator 
   TE = Temperature element 
 
  xxx designates numerical sequence number 

JEI\.



JEA Large-Scale CFB Combustion Demonstration Project 
 

   Fuel Capability Demonstration Test Report #2 p-7 
50 / 50 Blend Petroleum Coke and Pittsburgh 8 Coal Fuel 

 

  B&V Project 137064  

 

2.0 SUMMARY OF TEST RESULTS 
 

2.1 Test Requirements 
 
The Protocol required that the following tests be performed and the results be reported at four (4) 
different unit loads: 
 
§ Unit Capacity, per cent (all capacities in Megawatts are gross MW). 
§ Boiler Efficiency, per cent (100 % load only). 
§ Main Steam and Reheat Steam Temperature, deg F. 
§ Emissions (NOx, SO2, CO, and Particulate (see Section 4.0 of this report). 
 
No design performance data for the boiler firing the blended fuel were provided by Foster-
Wheeler.  For the purposes of this report, the results of the test were compared against the 
design performance data of the boiler produced by Foster-Wheeler, as follows: 
 

Boiler efficiency (firing Pittsburgh 8 coal): 88.1 % HHV 
Boiler efficiency (firing Pet Coke): 90.0 % HHV 
Main steam flow at turbine inlet: 1,993,591 lb/hr 
Main steam temperature at turbine inlet: 1,000 deg F 
Main steam pressure at turbine inlet: 2,500 psig 
Hot reheat steam temperature at turbine inlet: 1,000 deg F 

 
The average steam temperatures during the Test were compared with the limits described in the 
following sections (The average of the readings recorded every minute shall be determined to be the 
Test average): 

 
a. Main steam temperature 1000 °F +10/-0 °F at the turbine throttle valve inlet from 75 to 

100% of turbine MCR and 1000 °F +/-10 °F at the turbine throttle valve inlet from 60 to 
75% of turbine MCR. 

 
b. Hot reheat steam temperature 1000 °F +10/-0 °F at the turbine intercept valve inlet from 

75 to 100% of turbine MCR and 1000 °F +/-10 °F at the turbine intercept valve inlet from 
60 to 75% of turbine MCR. 

 
 

2.2 Valve Line-Up Requirements 
 
With the exception of isolating the blow down systems, drain and vent systems, and the soot blower 
system, the boiler was operated normally in the coordinated control mode throughout the boiler 
efficiency test period.  Prior to the start of each testing period, a walk down was conducted to confirm 
the ‘closed’ position of certain main steam and feedwater system valves.  A listing of these valves is 
included in Attachment F. 
 

2.3 Test Results 
 

The results of the 100% tests are summarized in Table 1.  The results of the part-load tests are 
summarized in Table 2.  The performance of the boiler met and/or exceeded all of the design 
values provided by Foster-Wheeler.  Two and a half hours into the 80% MCR test, the A1 feeder 
tripped.  The problem was fixed, the feeder was put back on line, and the unit was ramped back 
up to 80% load.  The testing commenced at approximately 1600 hours after the unit was allowed 
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to stabilize - no further equipment problems were observed or recorded.  No further problems with 
the fuel feeding system were observed or recorded during the remainder of the part-load testing 
periods. 

 
TABLE 1 - TESTS RESULTS - 100% LOAD 

 
 Design 

Maximum-
Continuous 

Rating (MCR) 

January 27, 2004 
Test (**corrected 
to MCR, see Note 

4) 

January 28, 2004 
Test (**corrected 
to MCR, see Note 

4) 
Boiler Efficiency (percent) 88.1 (Coal) 

90.0 (Pet Coke) 
91.6 **(Note 1) 91.7 **(Note 1) 

Capacity Calculation (percent) NA 95.3 95.4 
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,848,031** 1,846,341** 
Pressure (psig) 2,500 2,401 2,401 
Temperature (°F) 1,000 1,002** 1,001** 

    
Reheat Steam (Turbine Inlet)    

Flow (lb/hr) 1,773,263 1,776,860 1,776,167 
Pressure (psig) 547.7 569.1 565.4 
Temperature (°F) 1,000 1,007** 1,008** 

    
Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,775,434 1,774,004 
Pressure (psig) 608.6 568.4 564.9 
Enthalpy (Btu/lb) 1,304.5 1,295.25 1,292.91 

    
Feedwater to Economizer    

Temperature (°F) 487.5 484.3 483.5 
    
50/50 Blend Fuel Analysis (As-
Received) 

   

Carbon % 73.8 74.45 73.68 
Hydrogen % 4.1 4.4 4.6 
Sulfur % 5.0 5.34 5.86 
Nitrogen % 1.15 1.47 1.63 
Chlorine % 0.05 0.09 0.11 
Oxygen % 2.20 1.25 1.26 
Ash % 6.6 5.75 5.91 
Moisture % 7.1 7.34 7.05 
HHV (Btu/lb) 13,345 13,429 13,251 

Fuel Flow Rate (lb/hr) NA 194,172 195,177 
    
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 91.4 86.4 
MgCO3 3.0 2.95 2.82 
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 Design 
Maximum-

Continuous 
Rating (MCR) 

January 27, 2004 
Test (**corrected 
to MCR, see Note 

4) 

January 28, 2004 
Test (**corrected 
to MCR, see Note 

4) 
Inerts 4.0 5.15 10.43 
Total Moisture 1.0 0.51 0.36 

AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO 85.0 46.77 47.03 
MgO and inerts 15.0 53.23 52.97 
AQCS Lime Slurry Density – % 
Solids 

35 5.23 

    
Boiler Limestone Feedrate, lb/hr 66,056 (maximum 

value) 
66,434 73,001 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.07 0.07 

Uncontrolled SO2, lb/MMBtu 
(HHV) - based on 50/50 blend 

7.49 7.95 8.845 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.2026 0.2771 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.093 0.11 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.0041 

Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.015 0.016 

Opacity, percent 10 1.01 1.80 
Ammonia (NH3) Slip, ppmvd 2.0 0.325 
Ammonia feed rate, gal/hr NA 3.73 6.26 
Lead, lb/MMBtu 2.60 x 10-5 (max) 8.22 x 10-7 
Mercury (fuel and limestone), 
µg/g 

NA 3.02 x 10-7 

Mercury, lb/TBtu (at stack) 10.5 (max)  < 8.532 (see Note 2) 
Total Mercury Removal 
Efficiency, percent 

No requirement Not Utilized 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) 1.69 x 10-5 
Dioxins / Furans No Limit NOT TESTED 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from Foster-

Wheeler data). 
NOTE 2: Refer to Section 4.3.4.1. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler. 
NOTE 4: Corrections to design MCR conditions were made in accordance with Section 6.2.1 of 

Attachment A, FUEL CAPABILITY DEMONSTRATION TEST PROTOCOL. 
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TABLE 2 - BOILER & SDA SO2 REMOVAL EFFICIENCY 

 
 
 Design Basis January 27, 2004 

Test 
January 28, 2004 

Test 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

 
97.5 

 
96.8 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

1.3 1.9 

    
Percent of Total SO2 Removed 97.1 98.8 98.7 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

54 60.3 

    
Boiler Calcium to Sulfur Ratio < 2.88 1.7 2.25 

 
 

TABLE 3 - TEST RESULTS - PARTIAL LOADS 
 

 Day 3 Day 4 Day 5 
Unit Capacity (MW) 240 180 120 
Percent MCR Load 80% 60% 40% 
Capacity Calculation (percent) 76.6 58.0 38.2 
Total Main Steam Flow, lb/hr 1,442,226 1,049,633 715,464 
Main Steam Temperature, deg F 1,004 993 997 
Main Steam Pressure, psig 2,340 1,701 1,062 
Cold Reheat Steam Temperature, 
deg F 

577.5 558.02 573.64 

Hot Reheat Steam Temperature, 
deg F 

1,006 1,011 999 

NOx, lb/MMBtu 0.04 0.043 0.033 
CO, lb/MMBtu 0.024 0.0276 0.08 
SO2, lb/MMBtu 0.08 0.067 0.109 
Opacity, percent 1.4 1.1 0.8 

 
 
2.3.1 Unit Capacity - During the five (5) day testing period, the boiler was successfully operated at a 

turbine load of approximately 300 MW, for day 1 and day 2, and at partial turbine loads of 
approximately 240 MW, 180 MW, and  120 MW, for day 3, day 4, and day 5.  The unit operated 
steadily at each of the stated loads without any deviation in unit output.  Prior to each of the testing 
periods, the unit was brought to load and allowed to stabilize for two (2) hours prior to the start of 
each test. 

 
2.3.2 Boiler Efficiency - The steam generator operated at corrected efficiencies of 91.6 % and 91.7% on 

Day 1 and Day 2, respectively, of the testing period.  These efficiencies exceeded the design values 
for firing coal by approximately 3.5 %, and by approximately 1.6% for firing pet coke. 
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2.3.3 Steam Temperature - During both days at 100% load operation, the average corrected main steam 
temperature measured at the turbine inlet was 1,001 deg F, which is within the design tolerances of 
the unit.  Additionally, the corrected hot reheat steam temperature measured at the turbine inlet was 
1,018 deg F, which is also within the design tolerances of the unit.  During partial load operation, the 
main steam temperatures and the hot reheat temperatures were within the design tolerances 
previously listed in Section 2.1. 

 
2.3.4 Steam Production - The steam flows of the unit at the 100% load operation cases and partial load 

operation cases were each determined by adding the main steam desuperheating system flow rates 
to the feed water system flow rates, and subtracting the continuous blow down flow rates and the 
sootblowing steam flow rates.  The data for each of these systems were retrieved from the plant 
information system database.  The main steam flow rates were corrected for deviations from the 
design MCR feedwater temperature.  Although the corrected main steam flow rates determined for 
the 100% load operation cases were less than the design flow rates established by Foster-Wheeler, 
the main steam flow rates were adequate to maintain the steam turbine at the desired plant output.  
The main steam flow rates at the partial load operation cases were adequate to maintain the steam 
turbine at the required output. 

 
2.3.5  Calcium to Sulfur Ratio (Ca:S) - The calcium to sulfur ratio represents the ability of the CFB boiler 

and limestone feed system to effectively remove the sulfur dioxide produced by the combustion 
process of the boiler.  The maximum ratio established for firing the blended coal was 2.88.  The 
calculated calcium to sulfur ratios for Day 1 and Day 2 are approximately 1.7 and 2.25, respectively.  
These values represent SO2 removal efficiencies for the boiler of greater than 95 % which are 
acceptable values for a CFB.  SO2 reductions of greater than 90% are typically achieved in a CFB 
with Ca:S ratios of 2 to 2.5.  These values are dependent on the sulfur content in the fuel and the 
reactivity of the limestone. 

 
3.0 BOILER EFFICIENCY TESTS 

 
The unit was operated at a steady turbine load of approximately 300 MW (100% MCR) for two (2) 
consecutive days as prescribed in Section 2 of the Attachment A Test Protocol.  During these two 
days, data were recorded via the PI (Plant Information) System and were also collected by 
independent testing contractors.  These data were then used to determine the unit’s boiler 
efficiency.  No significant operational restrictions were observed during testing at the 100% MCR 
condition. 
 

3.1 Calculation Method 
 

The boiler efficiency calculation method was based on a combination of the abbreviated heat loss 
method as defined in the ASME Power Test Code (PTC) 4.1, 1974, reaffirmed 1991, and the 
methods described in ASME PTC 4.  The method was modified to account for the heat of 
calcination and sulfation within the CFB boiler SO2 capture mechanism.  The methods have also 
been modified to account for process differences between conventional and fluidized bed boilers 
to account for the addition of limestone.  These modifications account for difference in the dry gas 
quantity and the additional heat loss/gain due to calcinations / sulfation.  A complete description of 
the modified procedures is included in Section 4.2 of Attachment A.  Some of the heat losses 
included losses due to the heat in dry flue gas, unburned carbon in the bed ash and the fly ash, 
and the heat loss due to radiation and convection from the insulated boiler surfaces.  A complete 
list of the heat losses can be found in Section 4.2.1 of Attachment A.  The completed efficiency 
calculations are included in Attachment F to this report. 
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3.2 Data and Sample Acquisition 

 
During the tests, permanently installed plant instrumentation was used to measure most of the 
data which were required to perform the boiler efficiency calculations. The data were collected 
electronically utilizing JEA’s Plant Information (PI) system.  The data provided by the plant 
instrumentation is included in Attachment D, PI Data Summary.  Additional data required for the 
boiler efficiency calculations were provided by two independent testing contractors, PGT/ESC, 
and Clean Air Engineering (CAE).  A summary of this information is located in Attachments G, H, 
I, J, and K, lab analyses provided by PGT/ESC for the fuel, limestone, bed ash, fly ash, and 
environmental data,  and Attachment C, CAE Test Report, respectively.  As directed in the test 
protocol (Attachment A), test data for days 1 and 2 were taken and labeled by CAE and PGT.  No 
flue gas sampling was performed on the unit during operations at reduced loads.  Data were, 
however, recorded by the CEMS system and are reported in this document. 
 
The majority of the data utilized in the boiler efficiency calculation and sulfur capture performance, 
such as combustion air and flue gas temperatures and flue gas oxygen content, were stored and 
retrieved by the plant information system, as noted above.  Data for the as-fired fuel, limestone, 
and resulting bed ash, fly ash, and exiting flue gas constituents were provided via laboratory 
analyses.  Samples were taken in the following locations by PGT and forwarded to a lab for 
analysis. (Refer to Figures 1 thru 6 for approximate locations). 
 
Lime (Figure 1): 

Lime slurry samples were taken from the sample valve located on the discharge of the lime 
slurry transfer pump. This valve is located in the AQCS Spray Dryer Absorber (SDA) pump 
room. 

 
Fly Ash (Figures 2, 3, and 4): 

Fly Ash samples were taken by two different methods. 
1) Fly ash was taken by isokinetic sampling at the inlet to the SDA.  These samples were taken 

to determine ash loading rates and also obtain samples for laboratory analysis of ash 
constituents. 

2) Fly ash was also taken by grab sample method in two different locations.  One grab sample 
was taken ever hour at a single air heater outlet hopper and another grab sample at a single 
bag house fabric filter hopper. 

 
Fuel (Figures 4, 5, and 6): 

Fuel samples were taken from the sample port at the discharge end of each gravimetric fuel 
feeder. The fuel samples were collected using a coal scoop inserted through the 4 inch test port 
at each operating fuel conveyor. 

 
Limestone (Figures 4 and 6): 

Limestone samples were taken from the outlet of each operating limestone rotary feeder.  The 
samples were collected using a scoop passed into the flow stream of the 4 inch test ball valve in 
the neck of each feeder outlet. 

 
Bed Ash (Figure 6): 

Bed Ash samples were taken from each of the operating stripper cooler rotary valve outlets. The 
samples were taken by passing a stainless steel scoop through the 4 inch test port at each 
operating stripper cooler. 
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As instructed by the Test Protocol, all of the samples were labeled and transferred to a lab for 
analysis.  The average values were determined and used as input data for performing the boiler 
efficiency calculation.  The results of the lab analyses are included in Attachments G, H, I, and J. 

 
4.0 AQCS INLET AND STACK TESTS 
 
4.1 System Description 

 
The Unit 2 AQCS consists of a single, lime-based spray dryer absorber (SDA) and a multi-
compartment pulse jet fabric filter (PJFF).  The SDA has sixteen independent dual-fluid atomizers.  
The fabric filter has eight isolatable compartments.  The AQCS system also uses reagent 
preparation and byproduct handling subsystems.  The SDA byproduct solids/fly ash collected by the 
PJFF is pneumatically transferred from the PJFF hoppers to either the Unit 2 fly ash silo or the Unit 2 
AQCS recycle bin.  Fly ash from the recycle bin is slurried and reused as the primary reagent by the 
SDA spray atomizers.  The reagent preparation system converts quicklime (CaO), which is delivered 
dry to the station, into a hydrated lime [Ca(OH)2] slurry, which is fed to the atomizers as a 
supplemental reagent. 
 

4.2 Unit Emissions Design Points 
 
The following sections describe the desired emissions design goals of the unit.  The tests were 
conducted in accordance with standard emissions testing practices and test methods as listed in 
Section 4.2.7.  It should be noted that not all tests conducted fit exactly the 4 hour performance 
test period that was the basis of the fuel capability demonstration test.  Several of the tests 
(especially those not based on CEMS) had durations that were different than the 4 hour 
performance period due to the requirements of the testing method and good engineering/testing 
practice.  All sampling tests were done at the 100% load case only.  All data at the 100%, 80%, 
60% and 40% performance load tests were collected by the CEMS. 

 
4.3 Emission Design Limits and Results 
 
4.3.1 NOx / SO2 / Particulate Emission Design Limits / Results 

 
The following gaseous emissions were measured for each 4-hour interval during the Test (EPA 
Permit averaging period). 
 

a. Nitrogen oxides (NOx) values in the flue gas as measured in the stack were expected to 
be less than 0.09 lb/MMBtu HHV fuel heat input.  The hourly average lb/MMBtu values 
reported by the Continuous Emissions Monitoring system (CEMS) were used as the 
measure of NOx in the flue gas over the course of each fuel test.  The average NOx 
values for Day 1 and Day 2, based on HHV, were 0.07 lb/MMBtu and 0.07 lb/MMBtu, 
respectively.  Both of these values were less than the expected maximum value. 

 
b. Sulfur dioxide (SO2) The design operating condition of the unit is to remove 85 percent 

of the SO2 in the boiler, with the balance to make the permitted emission rate removed in 
the SDA.  Burning performance coal with a boiler SO2 removal efficiency of 85%, the SO2 
concentration at the air heater outlet was expected to be 1.12 lb/MMBtu, with an 
uncontrolled SO2 emission rate (at 0% SO2 removal) calculated to be 7.49 lb/MMBtu.  
JEA has chosen to operate at a much higher boiler SO2 removal rate than design.  Part 
of the reason for this operating mode is that reliability of the limestone feed system during 
and after the startup period was inadequate, resulting in a substantial number of periods 
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with excess SO2 emissions.  Over time the operations group has learned that if limestone 
feed is higher than normally desired the likelihood of excess emissions during an upset is 
reduced.  Additionally, control of the AQCS slurry density at the desired density levels has 
been difficult due to some instrumentation and control issues that are not completely 
resolved yet.  Modifications to increase the reliability and consistency of limestone feed 
are scheduled to be complete in late 2005, which should permit a change toward lower 
boiler SO2 removal and increased SDA removal. 

 
The SO2 concentration at the SDA inlet was measured by an independent test contractor, 
Clean Air Engineering (CAE).  These results are included in Attachment C.  The average 
SO2 values for Day 1 and Day 2, based on HHV of the fuel, out of the air heaters and into 
the SDA, were 0.093 lb/MMBtu and 0.11 lb/MMBtu, respectively.  Both of these values 
were below the expected outlet emission rate.  In fact, the boiler removed 98.8% and 
98.7% respectively, in comparison to the design removal rate of 85%.  Uncontrolled SO2 
emissions rates were calculated to be 7.95 lb/MMBtu and 8.845 lb/MMBtu, respectively, 
for an increased SO2 input of 6.1% and 18.1% above the design performance coal SO2 
input of 7.49 lb/MMBtu. 

 
The SO2 emissions from the stack during the execution of the tests were expected to be 
less than 0.15 lb/MMBtu.  The hourly average lb/MMBtu values (based on HHV of the 
fuel) reported by CEMS were used as the measure of SO2 emissions from the stack for 
the test.  The average SO2 values for Day 1 and Day 2, (based on HHV of the fuel) were 
0.102 lb/MMBtu and 0.106 lb/MMBtu, respectively.  These values were 32% and 29% 
lower than the 0.15 lb/MMBtu permitted emission rate. 

 
b. Solid particulate matter in the flue gas at the fabric filter outlet was expected to be 

maintained at less than 0.011 lb/MMBtu HHV fuel heat input.  These values were 
measured at the stack by CAE.  The average particulate matter value for the testing 
period was 0.004 lb/MMBtu which is below the expected maximum value. 

 
4.3.2 CO Emissions Design Point 

 
Carbon monoxide (CO) in the flue gas was expected to be less than or equal to 0.22 lb/MMBtu 
HHV fuel heat input at 100% MCR.  This sample was measured at the stack by the plant CEMS.  
The average values for Day 1 and Day 2 were 0.015 lb/MMBtu and 0.016 lb/MMBtu, respectively. 
 The average values were less than the maximum expected value. 
 

4.3.3 SO3 Emissions Design Point 
 
Sulfur Trioxide (SO3) in the flue gas was assumed to be zero due to the high removal efficiency of 
the SDA.  No testing was done for SO3 as explained in the Test Protocol located in Attachment A. 
 See Section 4.2.3 of the Fuel Capability Test Protocol for the rationale. 
 

4.3.4 NH3/ Lead/ Mercury/ Fluorine Emissions Design Points 
 
NH3, Lead, Mercury, and Fluorine gaseous emissions were measured during the Test (EPA Permit 
averaging period).  Mercury sampling and analysis was performed at the inlet to the AQCS system 
in addition to the samples taken at the stack.  Both samples were taken by CAE.  Lead, ammonia 
and Fluorine were sampled only at the stack by CAE.  The average values are indicated in Table 
1. 
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4.3.4.1 Mercury Testing Anomaly 

 
During the emissions tests, the reagent used in the fourth impinger of the Ontario Hydro sampling 
train was a 5% HNO3 (nitric acid) / 10% H2O2 (hydrogen peroxide) solution.  Mercury levels in 
both the 5% / 10% reagent blank and the 5% / 10% portion of the field train blanks were elevated. 
The mercury concentration in the reagent field blanks of the other solutions (KCI, potassium 
chloride, and KMnO4, potassium permanganate) used in the Ontario Hydro sampling train was at 
the expected levels or below the detection limit.  In accordance with the Ontario Hydro Method, 
the allowable blank adjustments have been made to the final results presented. 
 
A review of the total mercury in the coal was completed for comparison to measured values.  The 
coal analyses indicated a mercury content of approximately 0.003 µg/g, with a limestone mercury 
content of 0.03 µg/g.  This is equivalent to a total mercury content of 0.0007 lb/hr.  This represents 
more mercury than what was measured by the independent test contractor at the inlet to the SDA. 
 However due to the bias adjustment made by the independent test contractor, the removal 
efficiency was lower than expected.  Subsequent tests should help determine the expected 
mercury removal efficiency of the unit. 
 

4.3.5 Dioxin and Furan Emissions Design Points 
 
Dioxin and Furan gaseous emissions testing were not required for evaluation of the blended coal. 
 

4.3.6 Opacity 
 
The opacity was measured by the plant CEMS/COMS (Continuous Opacity Monitoring System) to 
determine the opacity of the unit over a six minute block average during the test period.  The 
maximum expected opacity was 10%.  The testing indicated that the maximum opacity of the unit 
during the two day test was 1.8%, which is much less than the maximum opacity value. 

 
4.4 Flue Gas Emissions Test Methods 
 

The emissions test methods used for the demonstration test were based upon utilizing 40 CFR 60 
based testing methods or the plant CEMS.  The emissions tests were conducted by CAE.  The 
following test methods were utilized: 

 
• Particulate Matter at SDA Inlet – USEPA Method 17 
• Particulate Matter at Stack – USEPA Method 5 
• Oxides of Nitrogen at Stack – Plant CEMS 
• Sulfur Dioxide at SDA Inlet – USEPA Method 6C 
• Sulfur Dioxide at Stack – Plant CEMS 
• Carbon Monoxide at Stack – Plant CEMS 
• Ammonia at Stack – CTM 027 
• Lead at Stack – USEPA Method 29 
• Mercury at SDA Inlet – Ontario Hydro Method 
• Fluorine at Stack – USEPA Method 13B 
• Dioxin/Furans – PCDD/F 

 
Specific descriptions of the testing methods (non-CEMS) are included in the Clean Air 
Engineering Emissions Test Report located in Attachment D of this document. 
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4.5 Continuous Emission Monitoring System 
 

The plant CEMS was utilized for measurement of gaseous emissions as a part of the fuel 
capability demonstration and as listed in Section 4.2.7.  The CEMS equipment was integrated by 
KVB-Entertec (now GE Energy Systems).  The system is a dilution extractive system consisting of 
Thermo Environmental NOX, SO2, and CO2 analyzers.  The data listed for CEMS in Section 4.2.7 
originated from the certified Data Acquisition Handling System (DAHS). 
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ATTACHMENT A 
 

Fuel Capability Demonstration Test 
Protocol 

 

This Document is located via the following link: 
 

 http://www.netl.doe.gov/cctc/resources/pdfs/jacks/FCTP.pdf
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Boiler Efficiency Calculation 
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

 DATA INPUT SECTION - INPUT ALL DATA REQUESTED IN SECTION 1 EXCEPT AS NOTED

 1. DATA REQUIRED FOR BOILER EFFICIENCY DETERMINATION

AS - TESTED

Average Value Units Symbol
1.1 Fuel
1.1.1        Feed Rate, lb/h 194,172  lb/h  Wfe - Summation feeder feed rates - FN-34-FT-508, 528, 548, 568, 588, 608, 628, 668

       Composition ("as fired")
1.1.2          Carbon, fraction 0.7445  lb/lb AF fuel  Cf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.3          Hydrogen, fraction 0.0440  lb/lb AF fuel  Hf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.4          Oxygen, fraction 0.0125  lb/lb AF fuel  Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.5          Nitrogen, fraction 0.0147  lb/lb AF fuel  Nf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.6          Sulfur, fraction 0.0534  lb/lb AF fuel  Sf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.7          Ash, fraction 0.0575  lb/lb AF fuel  Af - Laboratory analysis of coal samples obtained by grab sampling.
1.1.8          Moisture, fraction 0.0734  lb/lb AF fuel  H2Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.9          Calcium, fraction 0.0000  lb/lb AF fuel  Caf - Laboratory analysis of coal samples obtained by grab sampling - assume a value of zero if not reported.
1.1.10          HHV 13,429  Btu/lb  HHV - Laboratory analysis of coal samples obtained by grab sampling.

1.2 Limestone
1.2.1        Feed Rate, lb/h 66,434  lb/h  Wle - Summation feeder feed rates - 2RN-53-010-Rate, 011, 012

       Composition ("as fired")
1.2.2          CaCO3, fraction 0.9140  lb/lb limestone  CaCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.3          MgCO3, fraction 0.0295  lb/lb limestone  MgCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.4          Inerts, fraction 0.0515  lb/lb limestone  Il - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.5          Moisture, fraction 0.0051  lb/lb limestone  H2Ol - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.6        Carbonate Conversion, fraction 0.8462  XCO2 - Laboratory analysis of limestone samples obtained by grab sampling - assume value of 1 if not reported.

1.3 Bottom Ash
1.3.1        Temperature, °F at envelope boundary 0  °F  tba - Plant instrument.

       Composition
1.3.2          Organic Carbon, wt fraction 0.0003  lb/lb BA  Cbao - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.3          Inorganic Carbon, wt fraction 0.0000  lb/lb BA  Cbaio - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.4          Total Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0003  lb/lb BA  Cba = Cbao + Cbaio
1.3.5          Calcium, wt fraction 0.2113  lb/lb BA  Caba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.6          Carbonate as CO2, wt fraction 0.0000  lb/lb BA  CO2ba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.7      Bottom Ash Flow By Iterative Calculation - ENTER ASSUMED VALUE 42,543  lb/h  Wbae

                                                                                             TO BEGIN CALCULATION

1.4 Fly Ash
      Composition

1.4.1          Organic Carbon, wt fraction 0.0169  lb/lb FA  Cfao - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.2          Inorganic Carbon, wt fraction 0.0000  lb/lb FA  Cfaio - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.3          Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0169  lb/lb FA  Cfa = Cfao + Cfaio
1.4.4          Calcium, wt fraction 0.2096  lb/lb FA  Cafa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.5          Carbonate as CO2, wt fraction 0.0000  lb/lb FA  CO2fa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.6      Fly Ash Flow 30,492                      LB/HR  Wfam - Weight of fly ash from isokenetic sample collection.

1.5 Combustion Air
       Primary Air

Hot
1.5.1 Flow Rate, lb/h 1,761,691  lb/h  Wpae - Plant instrument.
1.5.2 Air Heater Inlet Temperature, °F 108  °F  tpa

Cold
1.5.3 Flow Rate, lb/h 53 LB/HR
1.5.4 Fan Outlet Temperature, oF 108  °F

       Secondary Air
1.5.5          Flow Rate, lb/h 755,011  lb/h  Wsae - Plant instrument.
1.5.6          Air Heater Inlet Temperature, °F 110  °F  tsa

       Intrex Blower
1.5.7          Flow Rate, lb/h 35,790                      lb/h  Wib - Plant instrument
1.5.8          Blower Outlet Temperature, oF 166  oF  tib

       Seal Pot Blowers 
1.5.9          Flow Rate, lb/h 44706  lb/h  Wspb - Plant instrument
1.5.10          Blower Outlet Temperature, oF 178  oF  tspb
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

1.6 Ambient Conditions
1.6.1        Ambient dry bulb temperature, °F 64.24  °F  ta
1.6.2        Ambient wet bulb temperature, °F 57.96  °F  tawb
1.6.3        Barometric pressure, inches Hg 29.99  inches Hg  Patm
1.6.4        Moisture in air, lbH2O/lb dry air 0.0087  lbH2O/lb dry air Calculated:  H2OA - From psychometric chart at temperatures ta and tawb adjusted to test Patm.

1.7 Flue Gas
At Air Heater Outlet

1.7.1          Temperature (measured), °F 304.70  °F  Tg15 - Weighted average from AH outlet plant instruments (based on PA and SA flow rates)
1.7.2          Temperature (unmeasured), °F Calculated

         Composition (wet)
1.7.3            O2 0.0450  percent volume  O2 - Weighted average from test instrument
1.7.4            CO2 Not Measured   percent volume  CO2
1.7.5            CO Not Measured   percent volume  CO
1.7.6            SO2 Not Measured   percent volume  SO2

At Air Heater Inlet
1.7.7          Temperature, °F 574.12  °F  tG14 - Plant Instrument

         Composition (wet)
1.7.8            O2 0.0360  percent volume
1.7.9            CO2 Not Measured  percent volume
1.7.10            CO Not Measured  percent volume
1.7.11            SO2 0.0027  percent volume measurement is in ppm

CEM Sample Extraction At Outlet Of Economizer
         Composition

1.7.12            O2, percent - WET basis 3.600  percent volume  O2stk
1.7.13            SO2, ppm - dry basis 114.9  ppm  SO2stk
1.7.14            NOx, ppm - dry basis Not Measured  ppm  Noxstk
1.7.15            CO, ppm - dry basis Not Measured  ppm  Costk
1.7.16            Particulate, mg/Nm³ Not Measured  mg/Nm³ - 25° C  PARTstk

1.8 Feedwater
1.8.1        Pressure, PSIG 1533.2  PSIG  pfw - Plant instrument.
1.8.2        Temperature, °F 484.3  °F  tfw - Plant instrument.
1.8.3        Flow Rate, lb/h 1,828,819                 lb/h  FW - Plant instrument.

1.9 Continuous Blow Down
1.9.1        Pressure, PSIG (drum pressure) 2,561.5  PSIG  pbd - Plant instrument
1.9.2        Temperature, °F (sat. temp. @ drum pressure) 673.7  °F  tba - Saturated water temperature from steam table at drum pressure.
1.9.3        Flow Rate, lb/h 0.00  lb/h  BD - Estimated using flow characteristic of valve and number of turns open.

1.10 Sootblowing
1.10.1        Flow Rate, LB/HR 0.00 LB/HR SB - Plant instrument
1.10.2        Pressure, PSIG 0.00 PSIG psb - Plant instrument
1.10.3        Temperature, F 0.00 F tsb - plant instrument

1.11 Main Steam Desuperheating Water
1.11.1        Pressure, PSIG 2,700.6  PSIG  pdsw - Plant instrument.
1.11.2        Temperature, °F 303.0  °F  tdsw - Plant instrument.
1.11.3        Flow Rate, lb/h 19,086  lb/h  DSW - Plant instrument.

1.12 Main Steam
1.12.1        Pressure, PSIG (superheater outlet) 2,400.7 PSIG  pms - Plant instrument.
1.12.2        Temperature, °F 1,003.5  °F  tms - Plant instrument.
1.12.3        Flow Rate, lb/h 1,847,905  lb/h  MS - Plant instrument - Not required to determine boiler efficiency - For information only.

1.13 Reheat Steam Desuperheating Water
1.13.1        Pressure, PSIG 713.66  PSIG  pdswrh - Plant instrument.
1.13.2        Temperature, °F 300.87  °F  tdswrh - Plant instrument.
1.13.3        Flow Rate, lb/h 1,426  lb/h  DSWrh - Plant instrument.

1.14 Reheat Steam
1.14.1        Inlet Pressure, PSIG 568.42  PSIG  prhin - Plant instrument.
1.14.2        Inlet Temperature, °F 604.01  °F  trhin - Plant instrument.
1.14.3        Outlet Pressure, PSIG 569.12  PSIG  prhout - Plant instrument.
1.14.4        Outlet Temperature, °F 1,007.48  °F  trhout - Plant instrument.
1.14.5        Inlet Flow, LB/HR 1,775,313  LB/HR  RHin - From turbine heat.
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

2. REFERENCE TEMPERATURES

2.1  Average Air Heater Inlet Temperature 109.29

3.  SULFUR CAPTURE
 The calculation of efficiency for a circulating fluid bed steam generator that includes injection of a reactive sorbent material, such as limestone, to reduce
 sulfur dioxide emissions is an iterative calculation to minimize the number of parameters that have to be measured and the number of laboratory material 
 analyses that must be performed.  This both reduces the cost of the test and increases the accuracy by minimizing the impact of field and laboratory
 instrument inaccuracies.

 To begin the process, assume a fuel flow rate.  The fuel flow rate is required to complete the material balances necessary to determine the amount of
 limestone used and the effect of the limestone reaction on the boiler efficiency.  The resulting boiler efficiency is used to calculate a value for the fuel 
 flow rate.  If the calculated flow rate is more than 1 percent different than the assumed flow rate, a new value for fuel flow rate is selected and the efficiency
 calculation is repeated.  This process is repeated until the assumed value for fuel flow and the calculated value for fuel flow differ by less than 1 percent of
 of the value of the calculated fuel flow rate.

3.1   ASSUMED FUEL FLOW RATE, lb/h 182,495  lb/h

3.2  ASSUMED SULFUR EMISSIONS, fraction 0.0295  fraction Can get reading from CEMS system
3.3  Sulfur Capture, fraction 0.9705

4. ASH PRODUCTION AND LIMESTONE CONSUMPTION

4.1  Accumulation of Bed Inventory 0  lb/h

4.2  Corrected Ash Carbon Content
4.2.1        Bottom Ash, fraction 0.0003  lb/lb BA
4.2.2        Fly Ash, fraction 0.0169  lb/lb FA

4.3 Bottom Ash Flow Rate
4.3.1        Total bottom ash including bed change 42,543.0267140  lb/h

4.4 Limestone Flow Rate

       Iterate to determine calcium to sulfur ratio and limestone flow rate.  Enter an assumed value for the calcium to sulfur ratio.
       Compare resulting calculated calcium to sulfur ratio to assumed value.  Change assumed value until the difference between
       the assumed value and the calculated value is less than 1 percent of the assumed value.

4.4.1        ASSUMED CALCIUM to SULFUR RATIO 1.9940  mole Ca/mole S
4.4.2        Solids From Limestone - estimated 0.933458109  lb/lb limestone
4.4.3        Limestone Flow Rate - estimated 66434  lb/h
4.4.4        Calculated Calcium to Sulfur Ratio 1.993961966  mole Ca/mole S

LImestone Flow Rate from PI Data, lb/h 66,434
4.4.5        Difference Estimated vs Assumed - Ca:S -1.65859E-05  percent

4.4.6 Calculated Fly Ash Flow Rate 30,492  lb/h

4.4.7       Difference Calculated vs Measured 0.0000582144  percent

4.5 Total Dry Refuse
4.5.1        Total Dry Refuse Hourly Flow Rate 73,035  lb/h
4.5.2        Total Dry Refuse Per Pound Fuel 0.4002  lb/lb AF fuel

4.6 Heating Value Of Total Dry Refuse
4.6.1        Average Carbon Content Of Ash 0.0072  fraction
4.6.2        Heating Value Of Dry Refuse 104.84  Btu/lb

5. HEAT LOSS DUE TO DRY GAS

5.1 Carbon Burned Adjusted For Limestone
5.1.1        Carbon Burned 0.7416  lb/lb AF fuel
5.1.2        Carbon Adjusted For Limestone 0.7767  lb/lb AF fuel

CALCULATION SECTION - ALL VALUES BELOW CALCULATED BY EMBEDDED FORMULAS - DO NOT ENTER DATA BELOW THIS LINE - 
EXCEPT ASSUMED VALUES FOR ITERATIVE CALCULATIONS

 al = (CaCO3l * (56.0794/100.08935)) + ((CaCO3l/CaS) * (80.0622/100.08935) * XSO2) + 
 Wle = ((Wfea * af * ((Caf - (Cafa/(1 - Cfai)))) + Wbae' * (1 - Cba') * ((Cafa/(1 - Cfa)) - Caba))/((Cafa/(1 - 
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

Determine Amount Of Flue Gas

       Iterate to determine carbon dioxide volumetric content of dry flue gas.  Enter an assumed value for excess air.
       Compare resulting calculated oxygen content to the measure oxygen content.  Change assumed value of excess air until the difference between
       the calculated oxygen content value and the measured value oxygen content value is less than 1 percent of the assumed value.
       Use the calculated carbon dioxide value in subsequent calculations.

5.2  Air Heater Outlet

5.2.1        ASSUMED EXCESS AIR at AIR HEATER OUTLET 27.984  percent

5.2.2        Corrected Stoichiometric O2, lb/lb fuel 2.3786  lb/lb AF fuel
5.2.3        Corrected Stoichiometric N2, lb/lb fuel 7.9007  lb/lb AF fuel

5.2.4 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.2.4.1          Carbon Dioxide, weight fraction 2.8459  lb/lb AF fuel
5.2.4.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.2.4.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.6398  lb/lb AF fuel
5.2.4.4          Nitrogen from air, weight fraction 10.1116  lb/lb AF fuel
5.2.4.5          Nitrogen from fuel, weight fraction 0.0147  lb/lb AF fuel
5.2.4.6          Moisture from fuel, weight fraction 0.0734  lb/lb AF fuel
5.2.4.7          Moisture from hydrogen in fuel, weight fraction 0.3931  lb/lb AF fuel
5.2.4.8          Moisture from limestone, weight fraction 0.0019  lb/lb AF fuel
5.2.4.9          Moisture from combustion air, weight fraction 0.1143  lb/lb AF fuel

5.2.5 Weight of DRY Products of Combustion - Air Heater OUTLET 13.6151  lb/lb AF fuel

5.2.6 Molecular Weight, lb/lb mole DRY FG - Air Heater OUTLET 30.6442  lb/lb mole

5.2.7 Weight of WET Products of Combustion - Air Heater OUTLET 14.1977  lb/lb AF fuel

5.2.8 Molecular Weight, lb/lb mole WET FG - Air Heater OUTLET 29.7873  lb/lb AF fuel

5.2.9 Dry Flue Gas Composition, Volume Basis, % Dry Flue Gas
5.2.9.1          Carbon Dioxide, volume percent 14.5543  percent volume
5.2.9.2          Sulfur Dioxide, volume percent 0.0111  percent volume
5.2.9.3          Oxygen from air, volume percent 4.5000  percent volume
5.2.9.4          Nitrogen from air, volume percent 80.8166  percent volume
5.2.9.5          Nitrogen from fuel, volume percent 0.1180  percent volume

100.0000  percent volume

5.2.10        Oxygen - MEASURED AT AIR HEATER OUTLET, % vol - dry FG 4.5  percent

5.2.11        Difference Calculated versus Measured Oxygen At Air Heater Outlet 0.00085028  percent

5.2.12        Carbon Dioxide, DRY vol. fraction 0.1455
5.2.13        Nitrogen (by difference), DRY vol. fraction 0.8095

5.2.14        Weight Dry FG At Air Heater OUTLET 13.5672  lb/lb AF fuel

5.2.15        Molecular Weight Of Dry Flue Gas At Air Heater OUTLET 30.6385  lb/lb mole

5.2.16 Wet Flue Gas Composition, Volume Basis, % Wet Flue Gas
5.2.16.1          Carbon Dioxide, volume percent 13.5668  percent volume
5.2.16.2          Sulfur Dioxide, volume percent 0.01032  percent volume
5.2.16.3          Oxygen from air, volume percent 4.1946  percent volume
5.2.16.4          Nitrogen from air, volume percent 75.3330  percent volume
5.2.16.5          Nitrogen from fuel, volume percent 0.1100  percent volume
5.2.16.6          Moisture from fuel, fuel hydrogen, limestone, and air 6.7853  percent volume

100.0000

5.2.17        Weight Wet FG At Air Heater OUTLET 14.1498  lb/lb AF fuel

5.2.18        Molecular Weight Of Wet Flue Gas At Air Heater OUTLET 29.7794  lb/lb mole

 H2O%out = (((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534) * 
(100)/(Wgcalcahoutwet/MWahoutwet)

Note:  Molecular weight of nitrogen in air (N2a) is 28.161 lb/lb mole per PTC 4 Sub-Section 5.11.1 to account 
for trace gases in air.

 O2stoich = (31.9988/12.01115) * Cb + (15.9994/2.01594) * Hf + (31.9998/32.064) * Sf - Of + (((Sf * 
31.9988/32.064) * (XSO2) * 31.9988 * 0.5/64.0128)

 MWahoutwet = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134) + ((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534)) 

 MWahoutdry = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134))
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

5.2.19 Weight Fraction of DRY Flue Gas Components
5.2.19.1          Oxygen, fraction weight 0.0470  fraction
5.2.19.2          Nitrogen, fraction weight 0.7440  fraction
5.2.19.3          Carbon Dioxide, fraction weight 0.2090  fraction
5.2.19.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.2.19.5          Sulfur Dioxide, fraction weight 0.0000  fraction

5.2.20 Weight Fraction of WET Flue Gas Components -NOT USED IN CALCULATION
5.2.20.1          Oxygen, fraction weight  fraction
5.2.20.2          Nitrogen, fraction weight  fraction
5.2.20.3          Carbon Dioxide, fraction weight  fraction
5.2.20.4          Carbon Monoxide, fraction weight  fraction
5.2.20.5          Sulfur Dioxide, fraction weight  fraction
5.2.20.6          Moisture, fraction weight  fraction

5.3  Air Heater Inlet

5.3.1        ASSUMED EXCESS AIR at AIR HEATER INLET 21.489  percent

5.3.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.3.2.1          Carbon Dioxide, weight fraction 2.8459  lb/lb AF fuel
5.3.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.3.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.4853  lb/lb AF fuel
5.3.2.4          Nitrogen from air, weight fraction 9.5984  lb/lb AF fuel
5.3.2.5          Nitrogen from fuel, weight fraction 0.0147  lb/lb AF fuel
5.3.2.6          Moisture from fuel, weight fraction 0.0734  lb/lb AF fuel
5.3.2.7          Moisture from hydrogen in fuel, weight fraction 0.3931  lb/lb AF fuel
5.3.2.8          Moisture from limestone, weight fraction 0.0019  lb/lb AF fuel
5.3.2.9          Moisture from combustion air, weight fraction 0.1085  lb/lb AF fuel

5.3.3          Weight of DRY Products of Combustion - Air Heater INLET 12.9474  lb/lb AF fuel
5.3.4          Molecular Weight, lb/lb mole DRY FG - Air Heater INLET 30.7361  lb/lb mole

5.3.5          Weight of WET Products of Combustion - Air Heater INLET 13.5242  lb/lb AF fuel
5.3.6          Molecular Weight, lb/lb mole WET FG - Air Heater INLET 29.8375  lb/lb AF fuel

Volume Basis
5.3.7 Flue Gas Composition, Volume Basis, % DRY Flue Gas % Dry Flue Gas
5.3.7.1          Carbon Dioxide, volume percent 15.3508  percent volume
5.3.7.2          Sulfur Dioxide, volume percent 0.0117  percent volume
5.3.7.3          Oxygen from air, volume percent 3.6000  percent volume
5.3.7.4          Nitrogen from air, volume percent 80.9131  percent volume
5.3.7.5          Nitrogen from fuel, volume percent 0.1245  percent volume

100.0000  percent volume

5.3.8        Oxygen - MEASURED AT AIR HEATER INLET, % vol - dry FG 3.6  percent

5.3.9        Difference Calculated versus Measured Oxygen At Air Heater Inlet 0.000304142  percent

5.3.10        Carbon Dioxide, DRY vol. fraction 0.1535
5.3.11        Nitrogen (by difference), DRY vol. fraction 0.8078

5.3.12        Weight Dry FG At Air Heater INLET 12.9405  lb/lb AF fuel

5.3.13        Molecular Weight Of Dry Flue Gas At Air Heater INLET 30.8291  lb/lb mole
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 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

Volume Basis
5.3.14 Flue Gas Composition, Volume Basis, % Wet Flue Gas % Wet Flue Gas
5.3.14.1          Carbon Dioxide, volume percent 14.2664  percent volume
5.3.14.2          Sulfur Dioxide, volume percent 0.01085  percent volume
5.3.14.3          Oxygen from air, volume percent 3.3457  percent volume
5.3.14.4          Nitrogen from air, volume percent 75.1972  percent volume
5.3.14.5          Nitrogen from fuel, volume percent 0.1157  percent volume
5.3.14.6          Moisture from fuel, fuel hydrogen, limestone, and air 7.0641  percent volume

100.0000

5.3.15        Weight Wet FG At Air Heater INLET 13.5173  lb/lb AF fuel

5.3.16        Molecular Weight Of Wet Flue Gas At Air Heater INLET 29.9210  lb/lb mole

5.3.17 Weight Fraction of DRY Flue Gas Components
5.3.17.1          Oxygen, fraction weight 0.0374  fraction
5.3.17.2          Nitrogen, fraction weight 0.7379  fraction
5.3.17.3          Carbon Dioxide, fraction weight 0.2191  fraction
5.3.17.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.17.5          Sulfur Dioxide, fraction weight 0.0056  fraction

5.3.18 Weight Fraction of WET Flue Gas Components
5.3.18.1          Oxygen, fraction weight 0.0358  fraction
5.3.18.2          Nitrogen, fraction weight 0.7064  fraction
5.3.18.3          Carbon Dioxide, fraction weight 0.2098  fraction
5.3.18.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.18.5          Sulfur Dioxide, fraction weight 0.0054  fraction
5.3.18.6          Moisture, fraction weight 0.0425  fraction

5.4  CEM Sampling Location

5.4.1        ASSUMED EXCESS AIR at CEM SAMPLING LOCATION 23.367  percent

5.4.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.4.2.1          Carbon Dioxide, weight fraction 2.8459  lb/lb AF fuel
5.4.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.4.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.5299  lb/lb AF fuel
5.4.2.4          Nitrogen from air, weight fraction 9.7468  lb/lb AF fuel
5.4.2.5          Nitrogen from fuel, weight fraction 0.0147  lb/lb AF fuel
5.4.2.6          Moisture from fuel, weight fraction 0.0734  lb/lb AF fuel
5.4.2.7          Moisture from hydrogen in fuel, weight fraction 0.3931  lb/lb AF fuel
5.4.2.8          Moisture from limestone, weight fraction 0.0019  lb/lb AF fuel
5.4.2.9          Moisture from combustion air, weight fraction 0.1102  lb/lb AF fuel

5.4.3          Weight of DRY Products of Combustion - CEM Sampling Location 13.1404  lb/lb AF fuel
5.4.4          Molecular Weight, lb/lb mole DRY FG - CEM Sampling Location 30.7085  lb/lb mole

5.4.5          Weight of WET Products of Combustion - CEM Sampling Location 13.7189  lb/lb AF fuel
5.4.6          Molecular Weight, lb/lb mole WET FG - CEM Sampling Location 29.8225  lb/lb mole

Volume Basis
5.4.7 Flue Gas Composition, Volume Basis, % WET or DRY Flue Gas % Wet Flue Gas
5.4.7.1 a          Carbon Dioxide, volume percent 14.0568  percent volume
5.4.7.2 a          Sulfur Dioxide, volume percent 0.0107  percent volume
5.4.7.3 a          Oxygen from air, volume percent 3.6000  percent volume
5.4.7.4 a          Nitrogen from air, volume percent 75.2379  percent volume
5.4.7.5 a          Nitrogen from fuel, volume percent 0.1140  percent volume
5.4.7.6 a          Moisture in flue gas, volume percent 6.9806  percent volume

100.0000  percent volume
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

Volume Basis
% Dry Flue Gas

5.4.7.1 b          Carbon Dioxide, volume percent 15.1117  percent volume
5.4.7.2 b          Sulfur Dioxide, volume percent 0.0115  percent volume
5.4.7.3 b          Oxygen from air, volume percent 3.8702  percent volume
5.4.7.4 b          Nitrogen from air, volume percent 80.8841  percent volume
5.4.7.5 b          Nitrogen from fuel, volume percent 0.1225  percent volume
5.4.7.6 b          Moisture in flue gas, volume percent 0.0000  percent volume

100.0000  percent volume

5.4.8        Oxygen - MEASURED AT CEM SAMPLING LOCATION, % vol - wet FG 3.6  percent volume

5.4.9        Difference Calculated versus Measured Oxygen At CEM Sample Port In Stack-2.24399E-05  percent

5.4.10        Sulfur Dioxide - MEASURE AT CEM SAMPLING LOCATION, ppm - dry FG 114.9  ppm

5.4.11        Difference Calculated versus Measure Sulfur Dioxide At CEM -2.65237E-09  percent

5.5 Determine Loss Due To Dry Gas

5.5.1  Enthalpy Coefficients For Gaseous Mixtures - From PTC 4 Sub-Section 5.19.11
Oxygen  

C0  -1.1891960E+02
C1  4.2295190E-01
C2  -1.6897910E-04
C3  3.7071740E-07
C4  -2.7439490E-10
C5  7.384742E-14

5.5.2 a        Flue Gas Constituent Enthalpy At tG15 5.070631E+01
5.5.3 a        Flue Gas Constituent Enthalpy At tA8 7.095556E+00

Nitrogen  
C0  -1.3472300E+02
C1  4.6872240E-01
C2  -8.8993190E-05
C3  1.1982390E-07
C4  -3.7714980E-11
C5  -3.5026400E-16

5.5.2 b        Flue Gas Constituent Enthalpy At tG15 5.6222912E+01
5.5.3 b        Flue Gas Constituent Enthalpy At tA8 7.9570436E+00

Carbon Dioxide  
C0  -8.5316190E+01
C1  1.9512780E-01
C2  3.5498060E-04
C3  -1.7900110E-07
C4  4.0682850E-11
C5  1.0285430E-17

5.5.2 c        Flue Gas Constituent Enthalpy At tG15 4.9179481E+01
5.5.3 c        Flue Gas Constituent Enthalpy At tA8 6.5873912E+00

Carbon Monoxide  
C0  -1.3574040E+02
C1  4.7377220E-01
C2  -1.0337790E-04
C3  1.5716920E-07
C4  -6.4869650E-11
C5  6.1175980E-15

5.5.2 d        Flue Gas Constituent Enthalpy At tG15 5.6822088E+01
5.5.3 d        Flue Gas Constituent Enthalpy At tA8 8.0274306E+00
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

Sulfur Dioxide
C0  -6.7416550E+01
C1  1.8238440E-01
C2  1.4862490E-04
C3  1.2737190E-08
C4  -7.3715210E-11
C5  2.8576470E-14

5.5.2 e        Flue Gas Constituent Enthalpy At tG15 3.5811376E+01
5.5.3 e        Flue Gas Constituent Enthalpy At tA8 4.8434473E+00

 General equation for constituent enthalpy:
 h = C0 + C1 * T + C2 * T² + C3 * T³ + C4 * T * T³ + C5 * T² * T³
 T = degrees Kelvin = (°F + 459.7)/1.8

5.5.4        Flue Gas Enthalpy
5.5.5          At Measured AH Outlet Temp - tG15 54.49  Btu/lb
5.5.6          At Measured AH Air Inlet Temp - tA8 7.63  Btu/lb

5.5.7        Dry Flue Gas Loss, as tested 635.78  Btu/lb AF fuel

5.6  HHV Percent Loss, as tested 4.73  percent

6. HEAT LOSS DUE TO MOISTURE CONTENT IN FUEL

6.1        Water Vapor Enthalpy at tG15 & 1 psia 1197.78  Btu/lb
6.2        Saturated Water Enthalpy at tA8 77.29  Btu/lb

6.3        Fuel Moisture Heat Loss, as tested 82.20  Btu/lb AF fuel

6.4  HHV Percent Loss, as tested 0.61  percent

7. HEAT LOSS DUE TO H2O FROM COMBUSTION OF H2 IN FUEL

7.1        H2O From H2 Heat Loss, as tested 440.48  Btu/lb AF fuel

7.2  HHV Percent Loss, as tested 3.28  percent

8. HEAT LOSS DUE TO COMBUSTIBLES (UNBURNED CARBON) IN ASH

8.1        Unburned Carbon In Ash Heat Loss 41.96  Btu/lb AF fuel

8.2  HHV Percent Loss, as tested 0.31  percent

9. HEAT LOSS DUE TO SENSIBLE HEAT IN TOTAL DRY REFUSE

9.1 Determine Dry Refuse Heat Loss Per Pound Of AF Fuel

9.1.1        Bottom Ash Heat Loss, as tested -6.37  Btu/lb AF fuel
9.1.2        Fly Ash Heat Loss, as tested 6.53  Btu/lb AF fuel

9.2  Total Dry Refuse Heat Loss, as tested 0.16  Btu/lb AF fuel

9.3  HHV Percent Loss, as tested 0.00  percent

 hFGtG15 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2
 hFGtA8 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2

 hwvtG15 = 0.4329 * tG15 + 3.958E-05 * (tG15)² + 1062.2 - PTC 4 Sub-Section 5.19.5
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

10.  HEAT LOSS DUE TO MOISTURE IN ENTERING AIR

10.1 Determine Air Flow

10.1.1 Dry Air Per Pound Of AF Fuel 13.48  lb/lb AF fuel

10.2 Heat Loss Due To Moisture In Entering Air

10.2.1 Enthalpy Of Leaving Water Vapor 151.08  Btu/lb AF fuel
10.2.2 Enthalpy Of Entering Water Vapor 53.62  Btu/lb AF fuel

10.2.3 Air Moisture Heat Loss, as tested 11.41  Btu/lb

10.3  HHV Percent Loss, as tested 0.08  percent

11. HEAT LOSS DUE TO LIMESTONE CALCINATION/SULFATION REACTIONS

 11.1 Loss To Calcination

11.1.1        Limestone Calcination Heat Loss 221.58  Btu/lb AF Fuel

 11.2 Loss To Moisture In Limestone

11.2.1        Limestone Moisture Heat Loss 2.08  Btu/lb AF Fuel

 11.3 Loss From Sulfation

11.3.1        Sulfation Heat Loss -349.25  Btu/lb AF Fuel

 11.4 Net Loss To Calcination/Sulfation

11.4.1        Net Limestone Reaction Heat Loss -125.59  Btu/lb AF Fuel

11.5  HHV Percent Loss -0.94  percent

12. HEAT LOSS DUE TO SURFACE RADIATION & CONVECTION

12.1  HHV Percent Loss 0.27  percent

12.1.1        Radiation & Convection Heat Loss 36.78  Btu/lb AF fuel

13. SUMMARY OF LOSSES - AS TESTED/GUARANTEE BASIS

As Tested
Btu/lb AF Fuel

13.1.1 635.78
13.1.2 82.20
13.1.3 440.48
13.1.4 41.96
13.1.5 0.16
13.1.6 11.41
13.1.7 -125.59
13.1.8 36.78

1,123.18
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.64
 Test Date: January 27, 2004
 Test Start Time: 11:30 AM
 Test End Time: 3:30 PM
 Test Duration, hours: 4

As Tested
Percent Loss

13.1.9  Dry Flue Gas 4.73
13.1.10  Moisture In Fuel 0.61
13.1.11  H2O From H2 In Fuel 3.28
13.1.12  Unburned Combustibles In Refuse 0.31
13.1.13  Dry Refuse 0.00
13.1.14  Moisture In Combustion Air 0.08
13.1.15  Calcination/Sulfation -0.94
13.1.16  Radiation & Convection 0.27

8.36

13.2  Boiler Efficiency (100 - Total Losses), percent 91.64

14. HEAT INPUT TO WATER & STEAM

14.1 Enthalpies
14.1.1          Feedwater, Btu/lb 469.42  Btu/lb
14.1.2          Blow Down, Btu/lb 738.40  Btu/lb
14.1.3          Sootblowing, Btu/lb 0.00  Btu/lb
14.1.4          Desuperheating Spray Water - Main Steam, Btu/lb 277.56  Btu/lb
14.1.5          Main Steam, Btu/lb 1463.44  Btu/lb
14.1.6          Desuperheating Spray Water - Reheat Steam, Btu/lb 271.71  Btu/lb
14.1.7          Reheat Steam - Reheater Inlet, Btu/lb 1293.94  Btu/lb
14.1.8          Reheat Steam - Reheater Outlet, Btu/lb 1521.20  Btu/lb

14.2 Heat Output 2,245,760,604  Btu/h
2,247,546,274

15. HIGHER HEATING VALUE FUEL HEAT INPUT

15.1  Determine Fuel Heat Input Based on Calculated Efficiency

15.1.1        Fuel Heat Input 2,450,735,926  Btu/h

15.1.2        Fuel Burned - CALCULATED 182,496  lb/h

15.1.3        Difference Assumed versus Calculated Fuel Burned -0.000699774  percent
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

 DATA INPUT SECTION - INPUT ALL DATA REQUESTED IN SECTION 1 EXCEPT AS NOTED

 1. DATA REQUIRED FOR BOILER EFFICIENCY DETERMINATION

AS - TESTED

Average Value Units Symbol
1.1 Fuel
1.1.1        Feed Rate, lb/h 195,177  lb/h  Wfe - Summation feeder feed rates - FN-34-FT-508, 528, 548, 568, 588, 608, 628, 668

       Composition ("as fired")
1.1.2          Carbon, fraction 0.7368  lb/lb AF fuel  Cf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.3          Hydrogen, fraction 0.0460  lb/lb AF fuel  Hf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.4          Oxygen, fraction 0.0126  lb/lb AF fuel  Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.5          Nitrogen, fraction 0.0163  lb/lb AF fuel  Nf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.6          Sulfur, fraction 0.0586  lb/lb AF fuel  Sf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.7          Ash, fraction 0.0591  lb/lb AF fuel  Af - Laboratory analysis of coal samples obtained by grab sampling.
1.1.8          Moisture, fraction 0.0705  lb/lb AF fuel  H2Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.9          Calcium, fraction 0.0000  lb/lb AF fuel  Caf - Laboratory analysis of coal samples obtained by grab sampling - assume a value of zero if not reported.
1.1.10          HHV 13,251  Btu/lb  HHV - Laboratory analysis of coal samples obtained by grab sampling.

1.2 Limestone
1.2.1        Feed Rate, lb/h 73,001  lb/h  Wle - Summation feeder feed rates - 2RN-53-010-Rate, 011, 012

       Composition ("as fired")
1.2.2          CaCO3, fraction 0.8639  lb/lb limestone  CaCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.3          MgCO3, fraction 0.0282  lb/lb limestone  MgCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.4          Inerts, fraction 0.1043  lb/lb limestone  Il - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.5          Moisture, fraction 0.0036  lb/lb limestone  H2Ol - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.6        Carbonate Conversion, fraction 0.7909  XCO2 - Laboratory analysis of limestone samples obtained by grab sampling - assume value of 1 if not reported.

1.3 Bottom Ash
1.3.1        Temperature, °F at envelope boundary 0  °F  tba - Plant instrument.

       Composition
1.3.2          Organic Carbon, wt fraction 0.0001  lb/lb BA  Cbao - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.3          Inorganic Carbon, wt fraction 0.0000  lb/lb BA  Cbaio - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.4          Total Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0001  lb/lb BA  Cba = Cbao + Cbaio
1.3.5          Calcium, wt fraction 0.2119  lb/lb BA  Caba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.6          Carbonate as CO2, wt fraction 0.0000  lb/lb BA  CO2ba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.7      Bottom Ash Flow By Iterative Calculation - ENTER ASSUMED VALUE 54,570  lb/h  Wbae

                                                                                             TO BEGIN CALCULATION

1.4 Fly Ash
      Composition

1.4.1          Organic Carbon, wt fraction 0.0167  lb/lb FA  Cfao - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.2          Inorganic Carbon, wt fraction 0.0000  lb/lb FA  Cfaio - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.3          Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0167  lb/lb FA  Cfa = Cfao + Cfaio
1.4.4          Calcium, wt fraction 0.2107  lb/lb FA  Cafa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.5          Carbonate as CO2, wt fraction 0.0000  lb/lb FA  CO2fa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.6      Fly Ash Flow 27,159                      LB/HR  Wfam - Weight of fly ash from isokenetic sample collection.

1.5 Combustion Air
       Primary Air

Hot
1.5.1 Flow Rate, lb/h 1,761,691  lb/h  Wpae - Plant instrument.
1.5.2 Air Heater Inlet Temperature, °F 96  °F  tpa

Cold
1.5.3 Flow Rate, lb/h 54 LB/HR
1.5.4 Fan Outlet Temperature, oF 96  °F

       Secondary Air
1.5.5          Flow Rate, lb/h 755,011  lb/h  Wsae - Plant instrument.
1.5.6          Air Heater Inlet Temperature, °F 95  °F  tsa

       Intrex Blower
1.5.7          Flow Rate, lb/h 35,984                      lb/h  Wib - Plant instrument
1.5.8          Blower Outlet Temperature, oF 150  oF  tib

       Seal Pot Blowers 
1.5.9          Flow Rate, lb/h 45158  lb/h  Wspb - Plant instrument
1.5.10          Blower Outlet Temperature, oF 162  oF  tspb
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

1.6 Ambient Conditions
1.6.1        Ambient dry bulb temperature, °F 39.96  °F  ta
1.6.2        Ambient wet bulb temperature, °F 43.19  °F  tawb
1.6.3        Barometric pressure, inches Hg 30.34  inches Hg  Patm
1.6.4        Moisture in air, lbH2O/lb dry air 0.0065  lbH2O/lb dry air Calculated:  H2OA - From psychometric chart at temperatures ta and tawb adjusted to test Patm.

1.7 Flue Gas
At Air Heater Outlet

1.7.1          Temperature (measured), °F 293.84  °F  Tg15 - Weighted average from AH outlet plant instruments (based on PA and SA flow rates) 
1.7.2          Temperature (unmeasured), °F Calculated

         Composition (wet)
1.7.3            O2 0.0450  percent volume  O2 - Weighted average from test instrument
1.7.4            CO2 Not Measured   percent volume  CO2
1.7.5            CO Not Measured   percent volume  CO
1.7.6            SO2 Not Measured   percent volume  SO2

At Air Heater Inlet
1.7.7          Temperature, °F 570.21  °F  tG14 - Plant Instrument

         Composition (wet)
1.7.8            O2 0.0360  percent volume
1.7.9            CO2 Not Measured  percent volume
1.7.10            CO Not Measured  percent volume
1.7.11            SO2 0.0052  percent volume measurement is in ppm

CEM Sample Extraction At Outlet Of Economizer
         Composition

1.7.12            O2, percent - WET basis 3.600  percent volume  O2stk
1.7.13            SO2, ppm - dry basis 114.9  ppm  SO2stk
1.7.14            NOx, ppm - dry basis Not Measured  ppm  Noxstk
1.7.15            CO, ppm - dry basis Not Measured  ppm  Costk
1.7.16            Particulate, mg/Nm³ Not Measured  mg/Nm³ - 25° C  PARTstk

1.8 Feedwater
1.8.1        Pressure, PSIG 1501.9  PSIG  pfw - Plant instrument.
1.8.2        Temperature, °F 483.5  °F  tfw - Plant instrument.
1.8.3        Flow Rate, lb/h 1,823,519                 lb/h  FW - Plant instrument.

1.9 Continuous Blow Down
1.9.1        Pressure, PSIG (drum pressure) 2,562.0  PSIG  pbd - Plant instrument
1.9.2        Temperature, °F (sat. temp. @ drum pressure) 673.7  °F  tba - Saturated water temperature from steam table at drum pressure.
1.9.3        Flow Rate, lb/h 0.00  lb/h  BD - Estimated using flow characteristic of valve and number of turns open.

1.10 Sootblowing
1.10.1        Flow Rate, LB/HR 0.00 LB/HR SB - Plant instrument
1.10.2        Pressure, PSIG 0.00 PSIG psb - Plant instrument
1.10.3        Temperature, F 0.00 F tsb - plant instrument

1.11 Main Steam Desuperheating Water
1.11.1        Pressure, PSIG 2,699.7  PSIG  pdsw - Plant instrument.
1.11.2        Temperature, °F 295.1  °F  tdsw - Plant instrument.
1.11.3        Flow Rate, lb/h 22,822  lb/h  DSW - Plant instrument.

1.12 Main Steam
1.12.1        Pressure, PSIG (superheater outlet) 2,400.9 PSIG  pms - Plant instrument.
1.12.2        Temperature, °F 1,002.7  °F  tms - Plant instrument.
1.12.3        Flow Rate, lb/h 1,846,341  lb/h  MS - Plant instrument - Not required to determine boiler efficiency - For information only.

1.13 Reheat Steam Desuperheating Water
1.13.1        Pressure, PSIG 708.45  PSIG  pdswrh - Plant instrument.
1.13.2        Temperature, °F 316.17  °F  tdswrh - Plant instrument.
1.13.3        Flow Rate, lb/h 2,164  lb/h  DSWrh - Plant instrument.

1.14 Reheat Steam
1.14.1        Inlet Pressure, PSIG 564.91  PSIG  prhin - Plant instrument.
1.14.2        Inlet Temperature, °F 599.83  °F  trhin - Plant instrument.
1.14.3        Outlet Pressure, PSIG 565.43  PSIG  prhout - Plant instrument.
1.14.4        Outlet Temperature, °F 1,008.17  °F  trhout - Plant instrument.
1.14.5        Inlet Flow, LB/HR 1,774,004  LB/HR  RHin - From turbine heat.
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

2. REFERENCE TEMPERATURES

2.1  Average Air Heater Inlet Temperature 96.32

3.  SULFUR CAPTURE
 The calculation of efficiency for a circulating fluid bed steam generator that includes injection of a reactive sorbent material, such as limestone, to reduce
 sulfur dioxide emissions is an iterative calculation to minimize the number of parameters that have to be measured and the number of laboratory material 
 analyses that must be performed.  This both reduces the cost of the test and increases the accuracy by minimizing the impact of field and laboratory
 instrument inaccuracies.

 To begin the process, assume a fuel flow rate.  The fuel flow rate is required to complete the material balances necessary to determine the amount of
 limestone used and the effect of the limestone reaction on the boiler efficiency.  The resulting boiler efficiency is used to calculate a value for the fuel 
 flow rate.  If the calculated flow rate is more than 1 percent different than the assumed flow rate, a new value for fuel flow rate is selected and the efficiency
 calculation is repeated.  This process is repeated until the assumed value for fuel flow and the calculated value for fuel flow differ by less than 1 percent of
 of the value of the calculated fuel flow rate.

3.1   ASSUMED FUEL FLOW RATE, lb/h 185,198  lb/h

3.2  ASSUMED SULFUR EMISSIONS, fraction 0.0269  fraction Can get reading from CEMS system
3.3  Sulfur Capture, fraction 0.9731

4. ASH PRODUCTION AND LIMESTONE CONSUMPTION

4.1  Accumulation of Bed Inventory 0  lb/h

4.2  Corrected Ash Carbon Content
4.2.1        Bottom Ash, fraction 0.0001  lb/lb BA
4.2.2        Fly Ash, fraction 0.0167  lb/lb FA

4.3 Bottom Ash Flow Rate
4.3.1        Total bottom ash including bed change 54,570.4521370  lb/h

4.4 Limestone Flow Rate

       Iterate to determine calcium to sulfur ratio and limestone flow rate.  Enter an assumed value for the calcium to sulfur ratio.
       Compare resulting calculated calcium to sulfur ratio to assumed value.  Change assumed value until the difference between
       the assumed value and the calculated value is less than 1 percent of the assumed value.

4.4.1        ASSUMED CALCIUM to SULFUR RATIO 1.8606  mole Ca/mole S
4.4.2        Solids From Limestone - estimated 0.96324464  lb/lb limestone
4.4.3        Limestone Flow Rate - estimated 73001  lb/h
4.4.4        Calculated Calcium to Sulfur Ratio 1.860570872  mole Ca/mole S

LImestone Flow Rate from PI Data, lb/h 73,001
4.4.5        Difference Estimated vs Assumed - Ca:S 9.12915E-06  percent

4.4.6 Calculated Fly Ash Flow Rate 27,159  lb/h

4.4.7       Difference Calculated vs Measured 0.0000000026  percent

4.5 Total Dry Refuse
4.5.1        Total Dry Refuse Hourly Flow Rate 81,729  lb/h
4.5.2        Total Dry Refuse Per Pound Fuel 0.4413  lb/lb AF fuel

4.6 Heating Value Of Total Dry Refuse
4.6.1        Average Carbon Content Of Ash 0.0056  fraction
4.6.2        Heating Value Of Dry Refuse 81.44  Btu/lb

5. HEAT LOSS DUE TO DRY GAS

5.1 Carbon Burned Adjusted For Limestone
5.1.1        Carbon Burned 0.7343  lb/lb AF fuel
5.1.2        Carbon Adjusted For Limestone 0.7679  lb/lb AF fuel

CALCULATION SECTION - ALL VALUES BELOW CALCULATED BY EMBEDDED FORMULAS - DO NOT ENTER DATA BELOW THIS LINE - 
EXCEPT ASSUMED VALUES FOR ITERATIVE CALCULATIONS

 al = (CaCO3l * (56.0794/100.08935)) + ((CaCO3l/CaS) * (80.0622/100.08935) * XSO2) + 
 Wle = ((Wfea * af * ((Caf - (Cafa/(1 - Cfai)))) + Wbae' * (1 - Cba') * ((Cafa/(1 - Cfa)) - Caba))/((Cafa/(1 - 

3 of 10



Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

Determine Amount Of Flue Gas

       Iterate to determine carbon dioxide volumetric content of dry flue gas.  Enter an assumed value for excess air.
       Compare resulting calculated oxygen content to the measure oxygen content.  Change assumed value of excess air until the difference between
       the calculated oxygen content value and the measured value oxygen content value is less than 1 percent of the assumed value.
       Use the calculated carbon dioxide value in subsequent calculations.

5.2  Air Heater Outlet

5.2.1        ASSUMED EXCESS AIR at AIR HEATER OUTLET 28.056  percent

5.2.2        Corrected Stoichiometric O2, lb/lb fuel 2.3817  lb/lb AF fuel
5.2.3        Corrected Stoichiometric N2, lb/lb fuel 7.9110  lb/lb AF fuel

5.2.4 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.2.4.1          Carbon Dioxide, weight fraction 2.8135  lb/lb AF fuel
5.2.4.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.2.4.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.6397  lb/lb AF fuel
5.2.4.4          Nitrogen from air, weight fraction 10.1305  lb/lb AF fuel
5.2.4.5          Nitrogen from fuel, weight fraction 0.0163  lb/lb AF fuel
5.2.4.6          Moisture from fuel, weight fraction 0.0705  lb/lb AF fuel
5.2.4.7          Moisture from hydrogen in fuel, weight fraction 0.4114  lb/lb AF fuel
5.2.4.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.2.4.9          Moisture from combustion air, weight fraction 0.0851  lb/lb AF fuel

5.2.5 Weight of DRY Products of Combustion - Air Heater OUTLET 13.6032  lb/lb AF fuel

5.2.6 Molecular Weight, lb/lb mole DRY FG - Air Heater OUTLET 30.6180  lb/lb mole

5.2.7 Weight of WET Products of Combustion - Air Heater OUTLET 14.1717  lb/lb AF fuel

5.2.8 Molecular Weight, lb/lb mole WET FG - Air Heater OUTLET 29.7822  lb/lb AF fuel

5.2.9 Dry Flue Gas Composition, Volume Basis, % Dry Flue Gas
5.2.9.1          Carbon Dioxide, volume percent 14.3889  percent volume
5.2.9.2          Sulfur Dioxide, volume percent 0.0111  percent volume
5.2.9.3          Oxygen from air, volume percent 4.5000  percent volume
5.2.9.4          Nitrogen from air, volume percent 80.9689  percent volume
5.2.9.5          Nitrogen from fuel, volume percent 0.1311  percent volume

100.0000  percent volume

5.2.10        Oxygen - MEASURED AT AIR HEATER OUTLET, % vol - dry FG 4.5  percent

5.2.11        Difference Calculated versus Measured Oxygen At Air Heater Outlet 0.000647346  percent

5.2.12        Carbon Dioxide, DRY vol. fraction 0.1439
5.2.13        Nitrogen (by difference), DRY vol. fraction 0.8111

5.2.14        Weight Dry FG At Air Heater OUTLET 13.5512  lb/lb AF fuel

5.2.15        Molecular Weight Of Dry Flue Gas At Air Heater OUTLET 30.6147  lb/lb mole

5.2.16 Wet Flue Gas Composition, Volume Basis, % Wet Flue Gas
5.2.16.1          Carbon Dioxide, volume percent 13.4347  percent volume
5.2.16.2          Sulfur Dioxide, volume percent 0.01033  percent volume
5.2.16.3          Oxygen from air, volume percent 4.2015  percent volume
5.2.16.4          Nitrogen from air, volume percent 75.5993  percent volume
5.2.16.5          Nitrogen from fuel, volume percent 0.1224  percent volume
5.2.16.6          Moisture from fuel, fuel hydrogen, limestone, and air 6.6317  percent volume

100.0000

5.2.17        Weight Wet FG At Air Heater OUTLET 14.1197  lb/lb AF fuel

5.2.18        Molecular Weight Of Wet Flue Gas At Air Heater OUTLET 29.7763  lb/lb mole

 H2O%out = (((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534) * 
(100)/(Wgcalcahoutwet/MWahoutwet)

Note:  Molecular weight of nitrogen in air (N2a) is 28.161 lb/lb mole per PTC 4 Sub-Section 5.11.1 to account 
for trace gases in air.

 O2stoich = (31.9988/12.01115) * Cb + (15.9994/2.01594) * Hf + (31.9998/32.064) * Sf - Of + (((Sf * 
31.9988/32.064) * (XSO2) * 31.9988 * 0.5/64.0128)

 MWahoutwet = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134) + ((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534)) 

 MWahoutdry = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134))
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

5.2.19 Weight Fraction of DRY Flue Gas Components
5.2.19.1          Oxygen, fraction weight 0.0470  fraction
5.2.19.2          Nitrogen, fraction weight 0.7461  fraction
5.2.19.3          Carbon Dioxide, fraction weight 0.2069  fraction
5.2.19.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.2.19.5          Sulfur Dioxide, fraction weight 0.0000  fraction

5.2.20 Weight Fraction of WET Flue Gas Components -NOT USED IN CALCULATION
5.2.20.1          Oxygen, fraction weight  fraction
5.2.20.2          Nitrogen, fraction weight  fraction
5.2.20.3          Carbon Dioxide, fraction weight  fraction
5.2.20.4          Carbon Monoxide, fraction weight  fraction
5.2.20.5          Sulfur Dioxide, fraction weight  fraction
5.2.20.6          Moisture, fraction weight  fraction

5.3  Air Heater Inlet

5.3.1        ASSUMED EXCESS AIR at AIR HEATER INLET 21.569  percent

5.3.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.3.2.1          Carbon Dioxide, weight fraction 2.8135  lb/lb AF fuel
5.3.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.3.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.4852  lb/lb AF fuel
5.3.2.4          Nitrogen from air, weight fraction 9.6173  lb/lb AF fuel
5.3.2.5          Nitrogen from fuel, weight fraction 0.0163  lb/lb AF fuel
5.3.2.6          Moisture from fuel, weight fraction 0.0705  lb/lb AF fuel
5.3.2.7          Moisture from hydrogen in fuel, weight fraction 0.4114  lb/lb AF fuel
5.3.2.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.3.2.9          Moisture from combustion air, weight fraction 0.0808  lb/lb AF fuel

5.3.3          Weight of DRY Products of Combustion - Air Heater INLET 12.9355  lb/lb AF fuel
5.3.4          Molecular Weight, lb/lb mole DRY FG - Air Heater INLET 30.7084  lb/lb mole

5.3.5          Weight of WET Products of Combustion - Air Heater INLET 13.4997  lb/lb AF fuel
5.3.6          Molecular Weight, lb/lb mole WET FG - Air Heater INLET 29.8301  lb/lb AF fuel

Volume Basis
5.3.7 Flue Gas Composition, Volume Basis, % DRY Flue Gas % Dry Flue Gas
5.3.7.1          Carbon Dioxide, volume percent 15.1763  percent volume
5.3.7.2          Sulfur Dioxide, volume percent 0.0117  percent volume
5.3.7.3          Oxygen from air, volume percent 3.6000  percent volume
5.3.7.4          Nitrogen from air, volume percent 81.0737  percent volume
5.3.7.5          Nitrogen from fuel, volume percent 0.1383  percent volume

100.0000  percent volume

5.3.8        Oxygen - MEASURED AT AIR HEATER INLET, % vol - dry FG 3.6  percent

5.3.9        Difference Calculated versus Measured Oxygen At Air Heater Inlet 0.000655001  percent

5.3.10        Carbon Dioxide, DRY vol. fraction 0.1518
5.3.11        Nitrogen (by difference), DRY vol. fraction 0.8071

5.3.12        Weight Dry FG At Air Heater INLET 12.9631  lb/lb AF fuel

5.3.13        Molecular Weight Of Dry Flue Gas At Air Heater INLET 30.8923  lb/lb mole
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

Volume Basis
5.3.14 Flue Gas Composition, Volume Basis, % Wet Flue Gas % Wet Flue Gas
5.3.14.1          Carbon Dioxide, volume percent 14.1261  percent volume
5.3.14.2          Sulfur Dioxide, volume percent 0.01086  percent volume
5.3.14.3          Oxygen from air, volume percent 3.3509  percent volume
5.3.14.4          Nitrogen from air, volume percent 75.4633  percent volume
5.3.14.5          Nitrogen from fuel, volume percent 0.1287  percent volume
5.3.14.6          Moisture from fuel, fuel hydrogen, limestone, and air 6.9201  percent volume

100.0000

5.3.15        Weight Wet FG At Air Heater INLET 13.5273  lb/lb AF fuel

5.3.16        Molecular Weight Of Wet Flue Gas At Air Heater INLET 29.9981  lb/lb mole

5.3.17 Weight Fraction of DRY Flue Gas Components
5.3.17.1          Oxygen, fraction weight 0.0373  fraction
5.3.17.2          Nitrogen, fraction weight 0.7357  fraction
5.3.17.3          Carbon Dioxide, fraction weight 0.2163  fraction
5.3.17.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.17.5          Sulfur Dioxide, fraction weight 0.0108  fraction

5.3.18 Weight Fraction of WET Flue Gas Components
5.3.18.1          Oxygen, fraction weight 0.0357  fraction
5.3.18.2          Nitrogen, fraction weight 0.7050  fraction
5.3.18.3          Carbon Dioxide, fraction weight 0.2072  fraction
5.3.18.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.18.5          Sulfur Dioxide, fraction weight 0.0103  fraction
5.3.18.6          Moisture, fraction weight 0.0416  fraction

5.4  CEM Sampling Location

5.4.1        ASSUMED EXCESS AIR at CEM SAMPLING LOCATION 23.402  percent

5.4.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.4.2.1          Carbon Dioxide, weight fraction 2.8135  lb/lb AF fuel
5.4.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.4.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.5289  lb/lb AF fuel
5.4.2.4          Nitrogen from air, weight fraction 9.7623  lb/lb AF fuel
5.4.2.5          Nitrogen from fuel, weight fraction 0.0163  lb/lb AF fuel
5.4.2.6          Moisture from fuel, weight fraction 0.0705  lb/lb AF fuel
5.4.2.7          Moisture from hydrogen in fuel, weight fraction 0.4114  lb/lb AF fuel
5.4.2.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.4.2.9          Moisture from combustion air, weight fraction 0.0820  lb/lb AF fuel

5.4.3          Weight of DRY Products of Combustion - CEM Sampling Location 13.1242  lb/lb AF fuel
5.4.4          Molecular Weight, lb/lb mole DRY FG - CEM Sampling Location 30.6819  lb/lb mole

5.4.5          Weight of WET Products of Combustion - CEM Sampling Location 13.6896  lb/lb AF fuel
5.4.6          Molecular Weight, lb/lb mole WET FG - CEM Sampling Location 29.8160  lb/lb mole

Volume Basis
5.4.7 Flue Gas Composition, Volume Basis, % WET or DRY Flue Gas % Wet Flue Gas
5.4.7.1 a          Carbon Dioxide, volume percent 13.9236  percent volume
5.4.7.2 a          Sulfur Dioxide, volume percent 0.0107  percent volume
5.4.7.3 a          Oxygen from air, volume percent 3.6000  percent volume
5.4.7.4 a          Nitrogen from air, volume percent 75.5031  percent volume
5.4.7.5 a          Nitrogen from fuel, volume percent 0.1269  percent volume
5.4.7.6 a          Moisture in flue gas, volume percent 6.8357  percent volume

100.0000  percent volume
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

Volume Basis
% Dry Flue Gas

5.4.7.1 b          Carbon Dioxide, volume percent 14.9452  percent volume
5.4.7.2 b          Sulfur Dioxide, volume percent 0.0115  percent volume
5.4.7.3 b          Oxygen from air, volume percent 3.8641  percent volume
5.4.7.4 b          Nitrogen from air, volume percent 81.0430  percent volume
5.4.7.5 b          Nitrogen from fuel, volume percent 0.1362  percent volume
5.4.7.6 b          Moisture in flue gas, volume percent 0.0000  percent volume

100.0000  percent volume

5.4.8        Oxygen - MEASURED AT CEM SAMPLING LOCATION, % vol - wet FG 3.6  percent volume

5.4.9        Difference Calculated versus Measured Oxygen At CEM Sample Port In Stack -4.148E-06  percent

5.4.10        Sulfur Dioxide - MEASURE AT CEM SAMPLING LOCATION, ppm - dry FG 114.9  ppm

5.4.11        Difference Calculated versus Measure Sulfur Dioxide At CEM 0.000940575  percent

5.5 Determine Loss Due To Dry Gas

5.5.1  Enthalpy Coefficients For Gaseous Mixtures - From PTC 4 Sub-Section 5.19.11
Oxygen  

C0  -1.1891960E+02
C1  4.2295190E-01
C2  -1.6897910E-04
C3  3.7071740E-07
C4  -2.7439490E-10
C5  7.384742E-14

5.5.2 a        Flue Gas Constituent Enthalpy At tG15 4.824907E+01
5.5.3 a        Flue Gas Constituent Enthalpy At tA8 4.242769E+00

Nitrogen  
C0  -1.3472300E+02
C1  4.6872240E-01
C2  -8.8993190E-05
C3  1.1982390E-07
C4  -3.7714980E-11
C5  -3.5026400E-16

5.5.2 b        Flue Gas Constituent Enthalpy At tG15 5.3532667E+01
5.5.3 b        Flue Gas Constituent Enthalpy At tA8 4.7612480E+00

Carbon Dioxide  
C0  -8.5316190E+01
C1  1.9512780E-01
C2  3.5498060E-04
C3  -1.7900110E-07
C4  4.0682850E-11
C5  1.0285430E-17

5.5.2 c        Flue Gas Constituent Enthalpy At tG15 4.6700315E+01
5.5.3 c        Flue Gas Constituent Enthalpy At tA8 3.9252409E+00

Carbon Monoxide  
C0  -1.3574040E+02
C1  4.7377220E-01
C2  -1.0337790E-04
C3  1.5716920E-07
C4  -6.4869650E-11
C5  6.1175980E-15

5.5.2 d        Flue Gas Constituent Enthalpy At tG15 5.4097371E+01
5.5.3 d        Flue Gas Constituent Enthalpy At tA8 4.8028593E+00
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

Sulfur Dioxide
C0  -6.7416550E+01
C1  1.8238440E-01
C2  1.4862490E-04
C3  1.2737190E-08
C4  -7.3715210E-11
C5  2.8576470E-14

5.5.2 e        Flue Gas Constituent Enthalpy At tG15 3.4021227E+01
5.5.3 e        Flue Gas Constituent Enthalpy At tA8 2.8883721E+00

 General equation for constituent enthalpy:
 h = C0 + C1 * T + C2 * T² + C3 * T³ + C4 * T * T³ + C5 * T² * T³
 T = degrees Kelvin = (°F + 459.7)/1.8

5.5.4        Flue Gas Enthalpy
5.5.5          At Measured AH Outlet Temp - tG15 51.87  Btu/lb
5.5.6          At Measured AH Air Inlet Temp - tA8 4.56  Btu/lb

5.5.7        Dry Flue Gas Loss, as tested 641.07  Btu/lb AF fuel

5.6  HHV Percent Loss, as tested 4.84  percent

6. HEAT LOSS DUE TO MOISTURE CONTENT IN FUEL

6.1        Water Vapor Enthalpy at tG15 & 1 psia 1192.82  Btu/lb
6.2        Saturated Water Enthalpy at tA8 64.32  Btu/lb

6.3        Fuel Moisture Heat Loss, as tested 79.59  Btu/lb AF fuel

6.4  HHV Percent Loss, as tested 0.60  percent

7. HEAT LOSS DUE TO H2O FROM COMBUSTION OF H2 IN FUEL

7.1        H2O From H2 Heat Loss, as tested 464.30  Btu/lb AF fuel

7.2  HHV Percent Loss, as tested 3.50  percent

8. HEAT LOSS DUE TO COMBUSTIBLES (UNBURNED CARBON) IN ASH

8.1        Unburned Carbon In Ash Heat Loss 35.94  Btu/lb AF fuel

8.2  HHV Percent Loss, as tested 0.27  percent

9. HEAT LOSS DUE TO SENSIBLE HEAT IN TOTAL DRY REFUSE

9.1 Determine Dry Refuse Heat Loss Per Pound Of AF Fuel

9.1.1        Bottom Ash Heat Loss, as tested -7.10  Btu/lb AF fuel
9.1.2        Fly Ash Heat Loss, as tested 5.79  Btu/lb AF fuel

9.2  Total Dry Refuse Heat Loss, as tested -1.30  Btu/lb AF fuel

9.3  HHV Percent Loss, as tested -0.01  percent

 hFGtG15 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2
 hFGtA8 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2

 hwvtG15 = 0.4329 * tG15 + 3.958E-05 * (tG15)² + 1062.2 - PTC 4 Sub-Section 5.19.5
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

10.  HEAT LOSS DUE TO MOISTURE IN ENTERING AIR

10.1 Determine Air Flow

10.1.1 Dry Air Per Pound Of AF Fuel 13.50  lb/lb AF fuel

10.2 Heat Loss Due To Moisture In Entering Air

10.2.1 Enthalpy Of Leaving Water Vapor 145.61  Btu/lb AF fuel
10.2.2 Enthalpy Of Entering Water Vapor 47.22  Btu/lb AF fuel

10.2.3 Air Moisture Heat Loss, as tested 8.58  Btu/lb

10.3  HHV Percent Loss, as tested 0.06  percent

11. HEAT LOSS DUE TO LIMESTONE CALCINATION/SULFATION REACTIONS

 11.1 Loss To Calcination

11.1.1        Limestone Calcination Heat Loss 212.04  Btu/lb AF Fuel

 11.2 Loss To Moisture In Limestone

11.2.1        Limestone Moisture Heat Loss 1.60  Btu/lb AF Fuel

 11.3 Loss From Sulfation

11.3.1        Sulfation Heat Loss -384.13  Btu/lb AF Fuel

 11.4 Net Loss To Calcination/Sulfation

11.4.1        Net Limestone Reaction Heat Loss -170.49  Btu/lb AF Fuel

11.5  HHV Percent Loss -1.29  percent

12. HEAT LOSS DUE TO SURFACE RADIATION & CONVECTION

12.1  HHV Percent Loss 0.27  percent

12.1.1        Radiation & Convection Heat Loss 36.22  Btu/lb AF fuel

13. SUMMARY OF LOSSES - AS TESTED/GUARANTEE BASIS

As Tested
Btu/lb AF Fuel

13.1.1 641.07
13.1.2 79.59
13.1.3 464.30
13.1.4 35.94
13.1.5 -1.30
13.1.6 8.58
13.1.7 -170.49
13.1.8 36.22

1,093.91
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 - Test #2 (50/50 Blend) Boiler Efficiency: 91.74
 Test Date: January 28, 2004
 Test Start Time: 10:00 AM
 Test End Time: 4:00 PM
 Test Duration, hours: 4

As Tested
Percent Loss

13.1.9  Dry Flue Gas 4.84
13.1.10  Moisture In Fuel 0.60
13.1.11  H2O From H2 In Fuel 3.50
13.1.12  Unburned Combustibles In Refuse 0.27
13.1.13  Dry Refuse -0.01
13.1.14  Moisture In Combustion Air 0.06
13.1.15  Calcination/Sulfation -1.29
13.1.16  Radiation & Convection 0.27

8.26

13.2  Boiler Efficiency (100 - Total Losses), percent 91.74

14. HEAT INPUT TO WATER & STEAM

14.1 Enthalpies
14.1.1          Feedwater, Btu/lb 468.53  Btu/lb
14.1.2          Blow Down, Btu/lb 738.47  Btu/lb
14.1.3          Sootblowing, Btu/lb 0.00  Btu/lb
14.1.4          Desuperheating Spray Water - Main Steam, Btu/lb 269.63  Btu/lb
14.1.5          Main Steam, Btu/lb 1462.92  Btu/lb
14.1.6          Desuperheating Spray Water - Reheat Steam, Btu/lb 287.42  Btu/lb
14.1.7          Reheat Steam - Reheater Inlet, Btu/lb 1291.55  Btu/lb
14.1.8          Reheat Steam - Reheater Outlet, Btu/lb 1521.67  Btu/lb

14.2 Heat Output 2,251,429,948  Btu/h
2,253,136,163

15. HIGHER HEATING VALUE FUEL HEAT INPUT

15.1  Determine Fuel Heat Input Based on Calculated Efficiency

15.1.1        Fuel Heat Input 2,454,020,283  Btu/h

15.1.2        Fuel Burned - CALCULATED 185,199  lb/h

15.1.3        Difference Assumed versus Calculated Fuel Burned -0.000322748  percent
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The Northside Generating Station Repowering project provided JEA (formerly the 
Jacksonville Electric Authority) with the two largest circulating fluidized bed (CFB) 
boilers in the world.  The agreement between the US Department of Energy (DOE) and 
JEA covering DOE participation in the Northside Unit 2 project required JEA to 
demonstrate the ability of the unit to utilize a variety of different fuels.  Black and 
Veatch Corporation (B&V) contracted Clean Air Engineering, Inc. (CleanAir) to 
perform the air emission measurements required as part of the demonstration test 
program.  This report covers air emission measurements obtained during the firing of a 
blend of 50% Pittsburgh No. 8 coal and 50% Petroleum Coke to the unit. 
 
The test program included the measurement of the following parameters: 
 

• particulate matter (PM), [SDA Inlet and Stack]; 
• sulfur dioxide (SO2), [SDA Inlet]; 
• fluoride (F), [Stack]; 
• lead (Pb), [Stack]; 
• speciation of mercury (Hg0, Hg2+, Hgtp), [SDA Inlet and Stack]; 
• ammonia (NH3). 

 
 
The field portion of the test program took place at the Unit 2 SDA Inlet and Stack 
locations on January 27 and 28, 2004.  Coordinating the field portion of the testing 
were: 
 
   T. Compaan – Black and Veatch 
   R. Huggins – Black and Veatch 
   W. Goodrich - JEA 
   K. Davis - JEA 
   J. Martin - RMB 
   J. Stroud - Clean Air Engineering 
 
Table 1-1 contains a summary of the specific test locations, various reference methods 
and sampling periods for each of the sources sampled during the program. 
 
The results of the test program are summarized in Table 1-2.  A more detailed 
presentation of the test data is contained in Tables 2-1 through 2-10.  Process data 
collected during the test program is contained in Appendix H. 

1 Project Overview 
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Table 1-1: 

Summary of Air Emission Field Test Program 
Run 

Number Location Method Analyte Date
Start 
Time

End 
Time Notes

1 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/27/04 11:35 12:44
2 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/27/04 13:11 14:18
3 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/27/04 14:57 16:04
1 Unit 2 - SDA Inlet Method 6C SO2 1/27/04 11:35 12:35
2 Unit 2 - SDA Inlet Method 6C SO2 1/27/04 13:11 14:11
3 Unit 2 - SDA Inlet Method 6C SO2 1/27/04 14:57 15:57
1 Unit 2 - SDA Inlet Ontario Hydro Mercury 1/27/04 11:30 13:36
2 Unit 2 - SDA Inlet Ontario Hydro Mercury 1/27/04 14:58 17:57
3 Unit 2 - SDA Inlet Ontario Hydro Mercury 1/27/04 18:14 20:26
1 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/27/04 08:00 10:07
2 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/27/04 10:35 12:43
3 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/27/04 13:08 15:20
1 Unit 2 Stack Ontario Hydro Mercury 1/27/04 11:30 13:39
2 Unit 2 Stack Ontario Hydro Mercury 1/27/04 14:58 17:54
3 Unit 2 Stack Ontario Hydro Mercury 1/27/04 18:14 20:23

4 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/28/04 10:00 11:03
5 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/28/04 11:10 12:16
6 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/28/04 (1)
7 Unit 2 - SDA Inlet USEPA Method 17 Particulate 1/28/04 15:00 16:03
4 Unit 2 - SDA Inlet Method 6C SO2 1/28/04 10:01 11:01
5 Unit 2 - SDA Inlet Method 6C SO2 1/28/04 11:10 12:10
6 Unit 2 - SDA Inlet Method 6C SO2 1/28/04 12:19 12:54 (1)
7 Unit 2 - SDA Inlet Method 6C SO2 1/28/04 15:00 16:00
1 Unit 2 Stack USEPA Method 13B Total Fluorides 1/28/04 (2)
2 Unit 2 Stack USEPA Method 13B Total Fluorides 1/28/04 10:02 11:11
3 Unit 2 Stack USEPA Method 13B Total Fluorides 1/28/04 11:24 12:30
3 Unit 2 Stack USEPA Method 13B Total Fluorides 1/28/04 (1)
5 Unit 2 Stack USEPA Method 13B Total Fluorides 1/28/04 15:00 16:04
1 Unit 2 Stack CTM-027 Ammonia 1/28/04 08:00 09:08
2 Unit 2 Stack CTM-027 Ammonia 1/28/04 10:02 11:11
3 Unit 2 Stack CTM-027 Ammonia 1/28/04 11:34 12:39

Notes:
030404  135411

2 EPA Method 13B, Run 1 voided.  Post-test leak check rate exceeded.

1 EPA Method 6C - Run 6, EPA Method 13B - Run 4, EPA Method 17 - Run 6 voided to due plant problems.
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Table 1-2: 
Summary of Test Results 

 
Source Sampling Average 
 Constituent Method Emission 
 
Unit 2 SDA Inlet 
 Sulfur Dioxide (ppmdv), Runs 1-3 EPA M6C 99.8 
 Sulfur Dioxide Fd-based, (lb/MMBtu), Runs 1-3 EPA M6C/19 0.2026 
 Sulfur Dioxide Fc-based, (lb/MMBtu), Runs 1-3 EPA M6C/19 0.1965 
 Sulfur Dioxide (ppmdv), Runs 4-6 EPA M6C 135.6 
 Sulfur Dioxide Fd-based, (lb/MMBtu), Runs 4-6 EPA M6C/19 0.2771 
 Sulfur Dioxide Fc-based, (lb/MMBtu), Runs 4-6 EPA M6C/19 0.2718 
 Particulate (gr/dscf), Runs 1-3 EPA M17 6.025 
 Particulate Fd-based, (lb/MMBtu), Runs 1-3 EPA M17/19 10.478 
 Particulate Fc-based, (lb/MMBtu), Runs 1-3 EPA M17/19 10.088 
 Particulate (gr/dscf), Runs 4-6 EPA M17 5.379 
 Particulate Fd-based, (lb/MMBtu), Runs 4-6 EPA M17/19 9.563 
 Particulate Fc-based, (lb/MMBtu), Runs 4-6 EPA M17/19 9.307 
 Mercury (lb/hr) Ontario Hydro 6.615E-02 
 Mercury Fd-based, (lb/MMBtu)  Ontario Hydro/19 2.274E-05 
 Mercury Fc-based, (lb/MMBtu)  Ontario Hydro/19 2.171E-05 
 
Unit 2 Stack 
 Particulate (gr/dscf) EPA M5 0.0022 
 Particulate (lb/hr) EPA M5 11.52 
 Particulate Fd-based, (lb/MMBtu) EPA M5/19 0.0041 
 Particulate Fc-based, (lb/MMBtu) EPA M5/19 0.0040 
 Fluoride (lb/hr) EPA M13B/19 <0.0478 
 Fluoride Fd-based, (lb/MMBtu) EPA M13B/19 <1.69E-05 
 Fluoride Fc-based, (lb/MMBtu) EPA M13B/19 <1.69E-05 
 Lead (lb/hr) EPA M29 2.311E-03 
 Lead Fd-based, (lb/MMBtu) EPA M29/19 8.224E-07 
 Lead Fc-based, (lb/MMBtu) EPA M29/19 8.087E-07 
 Mercury (lb/hr)  Ontario Hydro <2.360E-02 
 Mercury Fd-based, (lb/MMBtu)  Ontario Hydro/19 <8.532E-06 
 Mercury Fc-based, (lb/MMBtu)  Ontario Hydro/19 <8.251E-06 
 Mercury (% Removal) Ontario Hydro/19 53.5 
 Ammonia (ppmdv) CTM-027 0.325 
 Ammonia (lb/hr) CTM-027 0.564 
 Ammonia Fd-based, (lb/MMBtu) CTM-027/19 0.0002 
 Ammonia Fd-based, (lb/MMBtu) CTM-027/19 0.0002 
 
 

Notes: 
1. The mass emission rate (lb/MMBtu) presented in the above table for all test parameters was 

calculated using a dry fuel factor (Fd) of 9,851 dscf/MMBtu and a carbon-based fuel factor (Fc) of 
1,837 scf/MMBtu. 

2. Total mercury emission results are shown on above table.  A speciated breakdown of the mercury 
emissions is contained in Section 2 of the report. 

3. Percent removal efficiency was calculated based on the units of Fd-based lb/MMBtu. 



 
 
BLACK & VEATCH CORPORATION Client Reference No:  137064.96.1400 
JEA - NORTHSIDE GENERATING STATION CleanAir Project No:  9475-2 
 
 
PROJECT OVERVIEW 1-4 

Revision 0 

PROJECT MANAGER’S COMMENTS 
Ontario Hydro Test Results 
 
Each Ontario Hydro sampling train consists of five (5) sample fractions.  These 
fractions, starting from the sampling nozzle, consist of: 
 

1. 0.1N HNO3 (Front-half Rinse) 
2. Filter 
3. KCl (Impingers 1 through 3) 
4. HNO3-H2O2 (Impinger 4) 
5. KMnO4 (Impingers 5 through 7) 

 
An aliquot of each reagent and an unused filter are placed in pre-cleaned sample 
containers and labeled as Reagent Blanks.  In addition, a sampling train is prepared, 
taken to the respective sampling location, leak-checked and allowed to remain at the 
sampling location a duration comparable to the length of a sampling run.  The train is 
then recovered and each of the five fractions listed above are labeled as a Field Train 
Blanks. 
 
Laboratory results indicated elevated mercury levels in the Fraction 4 (HNO3-H2O2, 
Elemental Mercury Fraction) of the Reagent Blank and the Field Train Blanks (SDA 
Inlet and Stack) [Appendix G]. 
 
The mercury concentration in the remaining four sample fractions of the Reagent and 
Field Blanks were at acceptable levels or below the method detection limit. 
 
The Ontario Hydro Method maximum allowable blank adjustment, outlined in Section 
13.41, is based on the following criteria:  
 

1. 10% of the measured regent blank value (6.20 ug) or, 
2. Ten (10) times the method detection limit of 0.005 ug (0.05 ug), whichever is 

less. 
 
The numbers indicated in the parentheses are applicable to fraction 4 (HNO3-H2O2). 
 
In accordance with the above criteria a maximum blank correction of 0.05 ug was 
applied to the fraction 4 (HNO3-H2O2) data and these results are shown in this report. 
Review of the laboratory, sampling and recovery procedures indicates that the elevated 
mercury present in fraction 4 of the samples was most likely attributed to the HNO3-
H2O2 reagent and present prior to testing.  Therefore, in allowing a maximum blank 
value of 0.05 ug the results may show an emission rate biased higher than those present 
in the flue gas stream. 
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Based on the above information, applying a correction to the fraction 4 portion of the 
sample train equivalent to the fraction 4 value of the respective Field Blank Trains is 
recommended (i.e., SDA Inlet = 35.8 ug and Stack = 22.6 ug). 
 
Following this modified blank correction procedure the average total mercury emissions 
(Fd-based lb/MMBtu) at the SDA Inlet and Stack would be 1.426E-05 and 5.434E-07, 
respectively.  This calculates to an average removal efficiency of 97.0%. 
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Table 2-1: 
Unit 2 – SDA Inlet – Sulfur Dioxide, Run 1 through 3 

 
Run No. 1 2 3 Average
Date (2004) January 27 January 27 January 27
Start Time 11:35 13:11 14:57
End Time 12:35 14:11 15:57
Elapsed Time 1:00 1:00 1:00

Operating Conditions
Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851 9,851
Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837 1,837
Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Parameters
Oxygen (dry volume %) 4.1 4.0 4.0 4.0
Carbon dioxide (dry volume %) 15.6 15.5 15.4 15.5
Actual water vapor in gas (% by volume) 7.88 6.81 6.50 7.06
Volumetric flow rate, actual (acfm) 985,459 983,592 983,917 984,323
Volumetric flow rate, standard (scfm) 639,139 632,012 634,453 635,201
Volumetric flow rate, dry standard (dscfm) 588,774 588,994 593,203 590,324

Sulfur Dioxide (SO2) Results
Concentration (ppmdv) 101.9 75.3 122.2 99.8
Mass Emission Rate (lb/hr) 598.5 442.7 723.2 588.1
Mass Emission Rate (ton/year) 2,622 1,939 3,168 2,576
Mass Emission Rate - Fd-based (lb/MMBtu) 0.2077 0.1527 0.2475 0.2026
Mass Emission Rate - Fc-based (lb/MMBtu) 0.1999 0.1481 0.2417 0.1965

 
 
 

2 Results 



 
 
BLACK & VEATCH CORPORATION Client Reference No:  137064.96.1400 
JEA - NORTHSIDE GENERATING STATION CleanAir Project No:  9475-2 
 
 
RESULTS 2-2 

Revision 0 

Table 2-2: 
Unit 2 – SDA Inlet – Sulfur Dioxide, Run 4 through 6 

 
Run No. 4 5 7 Average
Date (2004) January 28 January 28 January 28
Start Time 10:01 11:10 15:00
End Time 11:01 12:10 16:00
Elapsed Time 1:00 1:00 1:00

Operating Conditions
Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851 9,851
Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837 1,837
Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Parameters
Oxygen (dry volume %) 4.2 4.1 4.2 4.1
Carbon dioxide (dry volume %) 15.1 15.2 15.4 15.2
Actual water vapor in gas (% by volume) 7.05 6.89 6.56 6.84
Volumetric flow rate, actual (acfm) 966,174 956,170 968,672 963,672
Volumetric flow rate, standard (scfm) 632,018 632,876 632,315 632,403
Volumetric flow rate, dry standard (dscfm) 587,468 589,246 590,807 589,174

Sulfur Dioxide (SO2) Results
Concentration (ppmdv) 144.8 124.4 137.6 135.6
Mass Emission Rate (lb/hr) 848.7 731.1 811.3 797.0
Mass Emission Rate (ton/year) 3,717 3,202 3,553 3,491
Mass Emission Rate - Fd-based (lb/MMBtu) 0.2969 0.2527 0.2817 0.2771
Mass Emission Rate - Fc-based (lb/MMBtu) 0.2931 0.2498 0.2725 0.2718
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Table 2-3: 
Unit 2 – SDA Inlet – Particulate Matter, Runs 1 through 3 

Run No. 1 2 3 Average

Date (2004) Jan 27 Jan 27 Jan 27
Start Time (approx.) 11:35 13:11 14:57
Stop Time (approx.) 12:44 14:18 16:04

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.2 3.8 4.0 4.0
CO2 Carbon dioxide (dry volume %) 15.6 15.8 15.6 15.7
Ts Sample temperature (°F) 315 322 319 318
Bw Actual water vapor in gas (% by volume) 7.88 6.81 6.50 7.06

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 985,459 983,592 983,917 984,323
Qs Volumetric flow rate, standard (scfm) 639,139 632,012 634,453 635,201
Qstd Volumetric flow rate, dry standard (dscfm) 588,774 588,994 593,203 590,324

Particulate Results
Csd Particulate Concentration (gr/dscf) 5.3389 7.1792 5.5577 6.0253
Elb/hr Particulate Rate (lb/hr) 26,952         36,256         28,268         30,492         
ET/yr Particulate Rate (Ton/yr) 118,051       158,802       123,813       133,555       
EFd Particulate Rate - Fd-based (lb/MMBtu) 9.4060 12.3524 9.6756 10.4780
EFc Particulate Rate - Fc-based (lb/MMBtu) 8.9842 11.9281 9.3524 10.0882

030404  135422
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Table 2-4: 
Unit 2 – SDA Inlet – Particulate Matter, Runs 4 through 6 

Run No. 4 5 7 Average

Date (2004) Jan 28 Jan 28 Jan 28
Start Time (approx.) 10:00 11:10 15:00
Stop Time (approx.) 11:03 12:16 16:03

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.3 4.5 4.2 4.3
CO2 Carbon dioxide (dry volume %) 15.2 15.0 15.4 15.2
Ts Sample temperature (°F) 308 300 310 306
Bw Actual water vapor in gas (% by volume) 7.05 6.89 6.56 6.84

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 966,174 956,170 968,672 963,672
Qs Volumetric flow rate, standard (scfm) 632,018 632,876 632,315 632,403
Qstd Volumetric flow rate, dry standard (dscfm) 587,468 589,246 590,807 589,174

Particulate Results
Csd Particulate Concentration (gr/dscf) 6.2515 6.0481 3.8358 5.3785
Elb/hr Particulate Rate (lb/hr) 31,489 30,557 19,431 27,159
ET/yr Particulate Rate (Ton/yr) 137,922 133,840 85,108 118,957
EFd Particulate Rate - Fd-based (lb/MMBtu) 11.0801 10.8505 6.7579 9.5628
EFc Particulate Rate - Fc-based (lb/MMBtu) 10.7967 10.5848 6.5387 9.3067

030404  135424
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Table 2-5: 
Unit 2 – SDA Inlet – Mercury (Ontario Hydro) 

 
Run No. 1 2 3 Average
Date (2004) Jan 27 Jan 27 Jan 27
Start Time (approx.) 11:30 14:58 18:14
Stop Time (approx.) 13:36 17:57 20:26

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.0 4.2 4.3 4.2
CO2 Carbon dioxide (dry volume %) 15.7 15.6 15.6 15.6
Ts Sample temperature (°F) 311 315 310 312
Bw Actual water vapor in gas (% by volume) 7.18 7.47 6.91 7.19

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 993,457 986,276 989,118 989,617
Qs Volumetric flow rate, standard (scfm) 647,181 639,188 645,156 643,841
Qstd Volumetric flow rate, dry standard (dscfm) 600,693 591,450 600,596 597,580

Total Mercury Results
Elb/hr Rate (lb/hr) 5.427E-02 7.865E-02 6.553E-02 6.615E-02
ET/yr Rate (Ton/yr) 2.377E-01 3.445E-01 2.870E-01 2.897E-01
EFd Rate - Fd-based (lb/MMBtu) 1.834E-05 2.733E-05 2.255E-05 2.274E-05
EFc Rate - Fc-based (lb/MMBtu) 1.762E-05 2.610E-05 2.141E-05 2.171E-05

Particulate Bound Mercury Results
Elb/hr Rate (lb/hr) 3.458E-02 4.405E-02 4.110E-02 3.991E-02
ET/yr Rate (Ton/yr) 1.514E-01 1.929E-01 1.800E-01 1.748E-01
EFd Rate - Fd-based (lb/MMBtu) 1.169E-05 1.530E-05 1.414E-05 1.371E-05
EFc Rate - Fc-based (lb/MMBtu) 1.122E-05 1.462E-05 1.343E-05 1.309E-05

Oxidized Mercury Results
Elb/hr Rate (lb/hr) 1.751E-04 4.127E-04 4.040E-04 3.306E-04
ET/yr Rate (Ton/yr) 7.671E-04 1.808E-03 1.770E-03 1.448E-03
EFd Rate - Fd-based (lb/MMBtu) 5.920E-08 1.434E-07 1.391E-07 1.139E-07
EFc Rate - Fc-based (lb/MMBtu) 5.686E-08 1.370E-07 1.320E-07 1.086E-07

Elemental Mercury Results
Elb/hr Rate (lb/hr) 1.951E-02 3.419E-02 2.403E-02 2.591E-02
ET/yr Rate (Ton/yr) 8.547E-02 1.498E-01 1.052E-01 1.135E-01
EFd Rate - Fd-based (lb/MMBtu) 6.596E-06 1.188E-05 8.269E-06 8.914E-06
EFc Rate - Fc-based (lb/MMBtu) 6.335E-06 1.135E-05 7.851E-06 8.511E-06

 
 
1 The elemental mercury (HNO3-H2O2 fraction) was calculated using the maximum allowable blank value 
of (0.05 ug) which is ten (10) times the laboratory detection limit of 0.005 ug. 
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Table 2-6: 
Unit 2 – Stack – Particulate Matter 

Run No. 1 2 3 Average

Date (2004) Jan 27 Jan 27 Jan 27
Start Time (approx.) 08:00 10:35 13:08
Stop Time (approx.) 10:07 12:43 15:20

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.4 5.0 4.6 5.0
CO2 Carbon dioxide (dry volume %) 14.0 14.7 14.9 14.5
Ts Sample temperature (°F) 226 228 235 229
Bw Actual water vapor in gas (% by volume) 10.76 10.68 10.52 10.65

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 900,538 897,667 896,953 898,386
Qs Volumetric flow rate, standard (scfm) 689,974 685,607 677,997 684,526
Qstd Volumetric flow rate, dry standard (dscfm) 615,732 612,366 606,699 611,599

Particulate Results
Csd Particulate Concentration (gr/dscf) 0.0018 0.0024 0.0024 0.0022
Elb/hr Particulate Rate (lb/hr) 9.32 12.57 12.68 11.52
ET/yr Particulate Rate (Ton/yr) 40.82 55.07 55.54 50.47
EFd Particulate Rate - Fd-based (lb/MMBtu) 0.0034 0.0044 0.0044 0.0041
EFc Particulate Rate - Fc-based (lb/MMBtu) 0.0033 0.0043 0.0043 0.0040

L P P @_K
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Table 2-7: 
Unit 2 – Stack - Fluoride 

Run No. 2 3 5 Average

Date (2004) Jan 28 Jan 28 Jan 28
Start Time (approx.) 10:02 11:24 15:00
Stop Time (approx.) 11:11 12:30 16:04

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.2 4.9 4.8 5.0
CO2 Carbon dioxide (dry volume %) 14.3 14.7 14.8 14.6
Ts Sample temperature (°F) 235 226 222 227
Bw Actual water vapor in gas (% by volume) 8.51 8.92 9.18 8.87

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 870,686 867,477 867,526 868,563
Qs Volumetric flow rate, standard (scfm) 661,986 668,606 672,322 667,638
Qstd Volumetric flow rate, dry standard (dscfm) 605,644 608,958 610,603 608,402

Hydrogen Fluoride (HF) Results 1

Csd HF Concentration (ppmdv) <0.0258 <0.0201 <0.0298 <0.0253
Elb/hr HF Rate (lb/hr) <0.0487 <0.0381 <0.0567 <0.0478
ET/yr HF Rate (Ton/yr) <0.2134 <0.1668 <0.2485 <0.2096
EFd HF Rate - Fd-based (lb/MMBtu) <1.76E-05 <1.34E-05 <1.98E-05 <1.69E-05
EFc HF Rate - Fc-based (lb/MMBtu) <1.72E-05 <1.30E-05 <1.92E-05 <1.65E-05

1 The "less than" sign indicates that the sample was below the laboratory minimum detection limit of 0.06 mg/liter.
The minimum detection limit was used in the calculations. J Q K @_O
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Table 2-8: 
Unit 2 – Stack – Lead 

 
Run No. 1 2 3 Average

Date (2004) Jan 27 Jan 27 Jan 27
Start Time (approx.) 08:00 10:35 13:08
Stop Time (approx.) 10:07 12:43 15:20

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.4 5.0 4.6 5.0
CO2 Carbon dioxide (dry volume %) 14.0 14.7 14.9 14.5
Ts Sample temperature (°F) 226 228 235 229
Bw Actual water vapor in gas (% by volume) 10.76 10.68 10.52 10.65

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 900,538 897,667 896,953 898,386
Qs Volumetric flow rate, standard (scfm) 689,974 685,607 677,997 684,526
Qstd Volumetric flow rate, dry standard (dscfm) 615,732 612,366 606,699 611,599

Lead Results - Total
Elb/hr Rate (lb/hr) 4.712E-03 5.092E-04 1.711E-03 2.311E-03
ET/yr Rate (Ton/yr) 2.064E-02 2.230E-03 7.495E-03 1.012E-02
EFd Rate - Fd-based (lb/MMBtu) 1.694E-06 1.795E-07 5.938E-07 8.224E-07
EFc Rate - Fc-based (lb/MMBtu) 1.673E-06 1.732E-07 5.796E-07 8.087E-07
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Table 2-9: 
Unit 2 – Stack – Mercury (Ontario Hydro) 

 
Run No. 1 2 3 Average
Date (2004) Jan 27 Jan 27 Jan 27
Start Time (approx.) 11:30 14:58 18:14
Stop Time (approx.) 13:39 17:54 20:23

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.0 4.7 4.8 4.8
CO2 Carbon dioxide (dry volume %) 14.9 14.8 14.8 14.8
Ts Sample temperature (°F) 215 222 232 223
Bw Actual water vapor in gas (% by volume) 10.64 10.23 10.51 10.46

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 843,739 846,892 885,409 858,680
Qs Volumetric flow rate, standard (scfm) 651,187 653,047 672,266 658,833
Qstd Volumetric flow rate, dry standard (dscfm) 581,926 586,245 601,600 589,924

Total Mercury Results
Elb/hr Rate (lb/hr) <2.083E-02 <2.326E-02 <2.672E-02 <2.360E-02
ET/yr Rate (Ton/yr) <9.126E-02 <1.019E-01 <1.170E-01 <1.034E-01
EFd Rate - Fd-based (lb/MMBtu) <7.727E-06 <8.404E-06 <9.465E-06 <8.532E-06
EFc Rate - Fc-based (lb/MMBtu) <7.357E-06 <8.208E-06 <9.187E-06 <8.251E-06
RE Removal Efficiency (%) Fd-based (lb/MMBtu) 57.9% 54.2% 48.4% 53.5%

Particulate Bound Mercury Results
Elb/hr Rate (lb/hr) <2.040E-06 <2.052E-06 <2.112E-06 <2.068E-06
ET/yr Rate (Ton/yr) <8.933E-06 <8.988E-06 <9.250E-06 <9.057E-06
EFd Rate - Fd-based (lb/MMBtu) <7.564E-10 <7.414E-10 <7.482E-10 <7.487E-10
EFc Rate - Fc-based (lb/MMBtu) <7.202E-10 <7.241E-10 <7.262E-10 <7.235E-10

Oxidized Mercury Results
Elb/hr Rate (lb/hr) <4.079E-05 <4.104E-05 8.447E-05 <5.544E-05
ET/yr Rate (Ton/yr) <1.787E-04 <1.798E-04 3.700E-04 <2.428E-04
EFd Rate - Fd-based (lb/MMBtu) <1.513E-08 <1.483E-08 2.993E-08 <1.996E-08
EFc Rate - Fc-based (lb/MMBtu) <1.440E-08 <1.448E-08 2.905E-08 <1.931E-08

Elemental Mercury Results
Elb/hr Rate (lb/hr) 2.081E-02 2.324E-02 2.663E-02 2.356E-02
ET/yr Rate (Ton/yr) 9.116E-02 1.018E-01 1.166E-01 1.032E-01
EFd Rate - Fd-based (lb/MMBtu) 7.719E-06 8.397E-06 9.435E-06 8.517E-06
EFc Rate - Fc-based (lb/MMBtu) 7.349E-06 8.200E-06 9.157E-06 8.236E-06

 
 
1 Less than symbol indicates that one or more factions (oxidized mercury) were below the laboratory 
minimum detection limit.  Any fraction below the minimum detection limit was calculated using a value of 
0.5 times the non-detect value. 
2 Removal efficiency calculate using Fd-based (lb/MMBtu) 
3 The elemental mercury (HNO3-H2O2 fraction) was calculated using the maximum allowable blank value 
of (0.05 ug) which is ten (10) times the laboratory detection limit of 0.005 ug. 
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Table 2-10: 
Unit 2 – Stack - Ammonia 

Run No. 1 2 3 Average

Date (2004) Jan 28 Jan 28 Jan 28
Start Time (approx.) 08:00 10:02 11:34
Stop Time (approx.) 09:08 11:11 12:39

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,851 9,851 9,851
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,837 1,837 1,837
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.0 5.1 4.9 5.0
CO2 Carbon dioxide (dry volume %) 14.4 14.4 14.6 14.5
Ts Sample temperature (°F) 221 237 227 228
Bw Actual water vapor in gas (% by volume) 7.20 8.99 8.74 8.31

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 952,145 917,860 910,351 926,785
Qs Volumetric flow rate, standard (scfm) 739,165 695,434 699,865 711,488
Qstd Volumetric flow rate, dry standard (dscfm) 685,981 632,929 638,684 652,531

Ammonia (NH3) Results
Csd Ammonia Concentration (ppmdv) 0.3656 0.3027 0.3068 0.3250
Elb/hr Ammonia Rate (lb/hr) 0.6647 0.5079 0.5194 0.5640
ET/yr Ammonia Rate (Ton/yr) 2.9114 2.2245 2.2748 2.4702
EFd Ammonia Rate - Fd-based (lb/MMBtu) 0.0002 0.0002 0.0002 0.0002
EFc Ammonia Rate - Fc-based (lb/MMBtu) 0.0002 0.0002 0.0002 0.0002

030404  135438
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PROCESS DESCRIPTION 
The Jacksonville Electric Northside Generating Station Unit 2 consists of a 300 MW 
circulating fluidized bed (CFB) boiler a lime-based spray dryer absorber (SDA) and a 
pulse jet fabric filter (PJFF). 
 
The SDA has sixteen independent dual-fluid atomizers.  The fabric filter has eight 
isolatable compartments.  The control system also uses reagent preparation and 
byproduct handling subsystems.  The SDA byproduct solids/fly ash collected by the 
PJFF is pneumatically transferred from the PJFF hoppers to either the Unit 2 fly ash silo 
or the Unit 2 AQCS recycle bin.  Fly ash from the recycle bin is slurried and reused as 
the primary reagent by the SDA spray atomizers.  The reagent preparation system 
converts quicklime (CaO), which is delivered dry to the station, into a hydrated lime 
[Ca(OH)2] slurry, which is fed to the atomizers as a supplemental reagent. 
 
The testing reported in this document was performed at the Unit 2 SDA Inlet and Stack 
locations. 
 
A schematic of the process indicating sampling locations is shown in Figure 3-1. 
 
 

CFB
Boiler SNCR

Air Heater

Spray Drier Absorber
(SDA)

SDA Inlet Test Ports
Particulate, Sulfur Dioxide

Mercury

Fabric Filter
Baghouse

Induced Draft (ID) Fan

Main Stack

Main Stack Test Ports
Particulate, Lead, Mercury, Fluoride

Ammonia, PCDD/PCDF

 
 
 

Figure 3-1: Process Schematic 
 
 

3 Description of Installation 
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DESCRIPTION OF SAMPLING LOCATION(S) 
Sampling point locations were determined according to EPA Method 1.   
 
Table 3-1 outlines the sampling point configurations.  Figure 3-3 and 3-3 illustrate the 
sampling points and orientation of sampling ports for each of the sources tested in the 
program. 
 

Table 3-1: 
Sampling Points 

 
   Run  Points Minutes Total  
Location Constituent Method No. Ports per Port per Point  Minutes Figure 
Unit 2 SDA Inlet SO2 6C 1-7 1 1 601 60 N/A 
Unit 2 SDA Inlet Particulate 17 1-7 4 6 2.5 60 3-1 
Unit 2 SDA Inlet Mercury OH2 1-3 4 6 5 120 3-1 
 
Unit 2 Stack Particulate 5 1-3 4 3 10 120 3-2 
Unit 2 Stack Fluoride 13B 1-5 4 3 5 60 3-2 
Unit 2 Stack Lead 29 1-3 4 3 10 120 3-2 
Unit 2 Stack Mercury OH2 1-3 4 3 10 120 3-2 
Unit 2 Stack Ammonia CTM-027 1-3 4 3 5 60 3-2 
 
 
1 Sulfur Dioxide was sampled from a single point in the duct.  Readings were collected at one-second 
intervals by the computer based data acquisition system and reported as one-minute averages. 
2 Mercury was determined using the Ontario Hydro method. 
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DESCRIPTION OF SAMPLING LOCATION (CONTINUED) 
 

 

 
 Sampling Point Port to Point Distance (in.) 
 1 76.9 
 2 54.0 
 3 38.2 
 4 25.5 
 5 14.5 
 6 4.5 
 
Diameters to upstream disturbance:  >2.0 Limit:  2.0 (minimum) 
Diameters to downstream disturbance:  >0.5 Limit:  0.5 (minimum) 
 
 

Figure 3-2: SDA Inlet Sampling Point Determination (EPA Method 1) 
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DESCRIPTION OF SAMPLING LOCATION (CONTINUED) 
 

 

 
 
 
 
 
 
 
 Sampling Point Port to Point Distance (in.) 
 1 53.3 
 2 26.3 
 3 7.9 
 
Diameters to upstream disturbance:  >8.0 Limit:  2.0 (minimum) 
Diameters to downstream disturbance:  >2.0 Limit:  0.5 (minimum) 
 
 

Figure 3-3: Stack Sampling Point Determination (EPA Method 1) 
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Clean Air Engineering followed procedures as detailed in U.S. Environmental 
Protection Agency (EPA) Methods 1, 2, 3A, 4, 5, 6C, 13B, 23, 29, Conditional Test 
Method CTM-027 and the Ontario Hydro Method.  The following table summarizes the 
methods and their respective sources. 
 

Table 4-1: 
 Summary of Sampling Procedures 

 
Title 40 CFR Part 60 Appendix A 
Method 1 “Sample and Velocity Traverses for Stationary Sources” 
Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)” 
Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from 

Stationary Sources (Instrumental Analyzer Procedure)” 
Method 4 “Determination of Moisture Content in Stack Gases” 
Method 5 “Determination of Particulate Emissions from Stationary Sources” 
Method 6C “Determination of Sulfur Dioxide Emissions from Stationary Sources (Instrumental 

Analyzer Procedure)” 
Method 13B “Determination of Total Fluoride Emissions from Stationary Sources (Specific Ion 

Electrode Method)” 
Method 23 “Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated 

Dibenzofurans from Stationary Sources” 
Method 29 “Determination of Metals Emissions from Stationary Sources” 
 
Conditional Test Method 
CTM-027 “Procedure for the Collection and Analysis of Ammonia in Stationary Sources.” 
 
Draft Methods 
Ontario Hydro “Standard Test Method for Elemental, Oxidized, Particle-Bound and Total Mercury in 

Flue Gas Generated from Coal-Fired Stationary Sources.” 
 
 
The EPA Methods (1 through 29) appear in detail in Title 40 of the Code of Federal 
Regulations (CFR).  The Conditional Test Method and the Hydro Ontario Method 
appear in detail on the US EPA Emissions Measurement Center web page.  All methods 
may be found on the World Wide Web at http://www.cleanair.com. 
 
Diagrams of the sampling apparatus and major specifications of the sampling, recovery 
and analytical procedures are summarized for each method in Appendix A. 
 
Clean Air Engineering followed specific quality assurance and quality control (QA/QC) 
procedures as outlined in the individual methods and in USEPA “Quality Assurance 
Handbook for Air Pollution Measurement Systems:  Volume III Stationary Source-
Specific Methods”, EPA/600/R-94/038C.  Additional QA/QC methods as prescribed in 
Clean Air’s internal Quality Manual were also followed.  Results of all QA/QC 
activities performed by Clean Air Engineering are summarized in Appendix D. 
 

4 Methodology 
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JEA Northside Unit 2
Test #2

50 / 50 Blend - Pittsburgh 8 Coal Pet Coke
SUMMARY PI DATA

January 27 and 28, 2004

Date: January 27, 2004 January 28, 2004
Start: 1130 hours 1000 hours
End: 1530 hours 1600 hours

Substance Characteristic Being Measured

Avg. Out A and B, Deg F 102.7 87.5
Average, deg F 108.0 95.7
Count 480 480
Standard Deviation 2.8720 7.0768

Total SA flow, klb/hr 0.7020 0.61
Average, Total SA Flow, klb/hr 0.7011 0.63
Count 240 240
Standard Deviation 0.0084 0.0458

Avg. Out A and B, Deg F 103.4 88.65
Average, deg F 109.7 95.30
Count 480 480
Standard Deviation 6.8505 7.4273

Total Flow, klb/hr 194.5 195.12
Average, deg F 194.2 195.18
Count 240 240
Standard Deviation 0.3008 0.4515

Gas Out, deg F, A train 295.7 288.10
Gas Out, deg F, B train 309.3 303.83
Average, deg F 311.1 298.65
Count 480 480
Standard Deviation 7.7917 8.2852

Gas Out, deg F, A train 288.4 286.55
Gas Out, deg F, B train 288.2 294.79
Average, deg F 289.8 282.62
Count 480 480
Standard Deviation 11.8296 11.2515

Gas In, deg F, A & B train 563.7 575.73
Average, deg F 572.5 568.58
Count 240 240
Standard Deviation 4.8307 4.5239

Gas In, deg F A & B train 566.6 579.20
Average, deg F 575.7 571.83
Count 240 240
Standard Deviation 5.0519 4.7635

Air Out, deg F A & B train 461.6 464.06
Average, deg F 470.7 461.60
Count 240 240
Standard Deviation 4.0990 3.4760

Air Out, deg F A & B train 431.3 441.20
Average, deg F 434.3 435.22
Count 240 240
Standard Deviation 3.12231 3.98815

PAH Gas In

SAH Gas In

PAH Air Out

SA Airheater 
Air Out

Values Used in Efficiency Calculation

Primary Air

Secondary Air

Fuel

PAHTR Gas 
Out

SAHTR Gas 
Out
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JEA Northside Unit 2
Test #2

50 / 50 Blend - Pittsburgh 8 Coal Pet Coke
SUMMARY PI DATA

January 27 and 28, 2004

Substance Characteristic Being Measured Values Used in Efficiency Calculation

Ash leaving temperature, deg F, A 0.0 0.00
Ash leaving temperature, deg F, B 0.0 0.00
Ash leaving temperature, deg F, C 0.0 0.00
Ash leaving temperature, deg F, D 0.0 0.00
Average, deg F 0.0 0.00
Count 480 480
Standard Deviation 0.0000 0.000

Temperature, deg F
Average, deg F 210.3 209.95
Count 240 240
Standard Deviation 3.9223 6.2670

Feedrate, feeders 1, 2, 3, klb/hr 72.3 65.25
Average, klb/hr 66.4 73.0
Count 240 240
Standard Deviation 11.6244 3.9721

AH inlet, ppm
Average, ppm mv 27.1 51.87
Count 240 240
Standard Deviation 13.6302 15.4369

Flow to A, B, C, lb/hr 35896.6 35776.20
Average, lb/hr 35790.2 35983.87
Count 1440 1440
Standard Deviation 98.0315 158.7149

PA Flow to Intrex A, B, C, lb/hr 45404.1 45975.88
Average, lb/hr 44706.3 45157.57
Count 240 240
Standard Deviation 1010.0263 972.9776

Average, deg F 165.8 150.41
Count 240 240
Standard Deviation 2.8880 6.2597

Average, deg F 178.3 162.09
Count 240 240
Standard Deviation 3.6163 5.4888

Average, deg F 484.3 483.53
Count 240 240
Standard Deviation 1.1649 0.8814

Average, psiG 1533.2 1501.89
Count 240 240
Standard Deviation 5.8658 19.6988

Average, klb/hr 19.1 22.82
Count 240 240
Standard Deviation 2.2703 4.1563

Feedwater 
Temperature to 

Econ

Feedwater 
Pressure to 

Econ

(DSH)SH-1 
Spray Flow

Intrex Blower 
Air Flow

Intrex Seal Pot 
Blower

Intrex Blower 
Exit Air Temp

Seal Pot 
Blower Exit Air 

Temp

Stripper/ 
Coolers - A, B, 

C, D

SDA Hopper

Limestone 
Feed Rate 1

SO2, in flue 
Gas
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JEA Northside Unit 2
Test #2

50 / 50 Blend - Pittsburgh 8 Coal Pet Coke
SUMMARY PI DATA

January 27 and 28, 2004

Substance Characteristic Being Measured Values Used in Efficiency Calculation

Average, deg F 303.0 295.14
Count 240 240
Standard Deviation 1.8619 4.2962

Average, psiG 2700.6 2699.71
Count 240 240
Standard Deviation 8.1842 5.2985

Average of three pressure values 2562.8 2561.88
Average, psiG 2561.5 2561.98
Count 720 720
Standard Deviation 8.2880 5.1986

Average, deg F 1003.5 1002.70
Count 240.0 240
Standard Deviation 1.5012 0.7836

Average of two pressure values 2403.3 998.74
Average, psiG 2400.7 999.81
Count 480.0 480
Standard Deviation 5.5393 1.0825

Average of three temp values 1008.4 1007.91
Average, deg F 1007.5 1008.17
Count 720.0 720
Standard Deviation 3.5757 1.5791

Average of two pressure values 567.6 566.6
Average, psiG 569.1 565.4
Count 480 480
Standard Deviation 25.8969 25.6913

Average, deg F 604.0 599.83
Count 240.0 240
Standard Deviation 4.8862 7.7452

Average, psiG 568.4 564.91
Count 240.0 240
Standard Deviation 6.9791 5.5262

Average, klb/hr 1.4 2.16
Count 240 240
Standard Deviation 2.4150 3.0002

Average, deg F 300.9 316.17
Count 240 240
Standard Deviation 28.2255 16.4067

Average, psiG 713.7 708.45
Count 240 240
Standard Deviation 24.1003 28.4373

RH Spray Flow

RH Spray Temp

RH Spray 
Pressure

Reheater Outlet 
Temperature

Reheater Outlet 
Pressure

CRH Ent 
Attemp Temp

CRH Ent 
Attemp Press

SH-1 Spray 
Pressure

Drum Pressure

Main Steam 
Temperature

Main Steam 
Pressure

SH-1 Spray 
Temperature
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JEA Northside Unit 2
Test #2

50 / 50 Blend - Pittsburgh 8 Coal Pet Coke
SUMMARY PI DATA

January 27 and 28, 2004

Substance Characteristic Being Measured Values Used in Efficiency Calculation

Data 417.6 417
Data 483.8 484.2
Average, deg F 451.1 450.25
Count 480 480
Standard Deviation 33.2734 33.3245

Data 1541.9 1521.5
Data 1541.9 1521.5
Average, psiG 1533.2 1501.9
Count 480 480
Standard Deviation 5.8597 19.6782

Average, deg F 484.3 483.53
Count 240 240
Standard Deviation 1.1649 0.8814

Average, psiG 1533.2 1501.9
Count 240 240
Standard Deviation 5.8658 19.6988

Average, deg F 632.7 630.3
Count 240 240
Standard Deviation 2.3422 1.1165

Average, psiG 572.0 568.2
Count 240 240
Standard Deviation 6.7983 5.5608

Average, deg F 423.1 422.3
Count 240 240
Standard Deviation 0.9820 0.8009

Average, psiG 572.0 568.2
Count 240.0 240
Standard Deviation 6.7983 5.5608

Pressure, psiG 1556.6 1536.4
Temperature, deg F 483.8 484.2
Density, lb / cu. ft. 0.01990 0.0199

Total of three flow values 47.6 48.2
Average, k lb/hr 47.0 47.7
Count 240 240
Standard Deviation 0.2949 0.3281

Total of three flow values 10.3 10.3
Average, k lb/hr 10.3 10.3
Count 240 240
Standard Deviation 0.0412 0.0656

Total of three flow values 14.3 14.5
Average, k lb/hr 14.1 14.3
Count 240 240
Standard Deviation 0.1 0.1073

Htr 1 Extraction 
Stm Pressure

Htr 1 Drain 
Temp

Primary Air to 
SC C

Htr 1 Drain 
Pressure

Feedwater to 
Econ

Primary Air to 
SC A

Primary Air to 
SC B

Htr 1 FW 
Entering 
Pressure

Htr 1 FW 
Leaving Temp

Htr 1 FW 
Leaving 
Pressure

Htr 1 Extraction 
Stm Temp

Htr 1 FW 
Entering Temp
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JEA Northside Unit 2
Test #2

50 / 50 Blend - Pittsburgh 8 Coal Pet Coke
SUMMARY PI DATA

January 27 and 28, 2004

Substance Characteristic Being Measured Values Used in Efficiency Calculation

Total of three flow values 46.6 46.8
Average, k lb/hr 46.0 45.9
Count 240 240
Standard Deviation 0.4491 1.5559

Total of fourteen flow values 13878.8 14104.5
Average, k lb/hr 13853.4 14054.1
Count 240 240
Standard Deviation 55.7703 51.5375

Total of four flow values 53.9 54.9
Average, k lb/hr 53.2 53.9
Count 240 240
Standard Deviation 0.2761 0.6130

Average, k lb/hr 2393.5 2382.7
Count 240 240
Standard Deviation 7.8346 11.5825

Combustion Air 
Flow bypassing 

PAH (cold), 
lb/hr

Total air Flow, 
klb/hr

Combustion Air 
Flow into PAH 

(hot), lb/hr

Primary Air to 
SC D
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I Hole# I Description I Approximate Location Closed (Yes I No)

13-Jan-041 14-Jan-041 15-Jan-041 16-Jan-04

37
Use Digital

Readout

38
Bare Pipe
Bare Pipe

49

50
1/25

33
55
56
57
58
60
61
#1

RHA to CRH

MS Bypass to CRH (Upstream)
Desup Wtr from BFP Disch to MS Bypass
Heater 1 R~;R;1flg Vent
Heater 1 Relief Vent
HRH Bypass to Condenser (Upstream)
Desup Wtr from BFP Disch to HRH Byp
Htr 1 Dump to Cond
Aux Steam Header (GRAY Valve)
CRH Line Drains - common line
CRH Line Drains - common line
CRH Line Drains - North
CRH Line Drains - South
MS Line Drain
MS Line Drain
Extraction Drain
Heat Soak Valve

Next to Heat 1

Next to Heater 1

On Side of Heater 1
Top of Heater 1
Bypass line upstream of valve

Vertical Pipe near HRH Bypass r '?Y:"! I v II I IV n), I I
Up/Downstream of Valve
Platform Overhead
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine



Hole # Description

Cycle Isolation Checklist

Approximate Location Temp Check

Mezzanine Level
35 DA Pegging Steam (Upstream)
36 DA Pegging Steam (Downstream)
34 DA Pegging Steam Line Drain

Next to Heater 1
Next to Heater 1
Next to Heater 1

-37
39

Use Digital
~eadout

~ 38

RHA to CRH
MS Bypass to CRH (Upstream)

MS Bypass to CRH (Downstream)
Desup Wtr from BFP Disch to MS Bypass

Next to Heater 1
Over railing by Heater 1

Next to Heater 1
Near railing by Heater 1

---",Bare Pipe Heater 1 Running Vent
-Bare Pipe Heater 1 Relief Vent

Visual Heater 1 FW Bypass

Bare Pipe Heater 2 Running Vent
Bare Pipe Heater 2 Relief Vent

Visual Heater 2 FW Bypass

On Side of Heater 1
Top of Heater 1
Directly above Heater 1

On Side of Heater 2
Top of Heater 2
Directly above Heater 2

45 Heater 4 Running Vent
Bare Pipe Heater 4 Relief Vent

Visual Heater 4 FW Bypass

41 Aux Steam to Unit 3 CRH
40 Aux Steam from Unit 3 CRH
42 MS to SSH
43 SSR Bypass Line
44 Aux Steam Supply Line to SSR

Gauge SSH Pressure

46
47

Bare Pipe
Visual

48
Visual

19
20
21
22
12
14
52
53
13
16
17
18

Heater 5 Vent
Heater 5 Vent
Heater 5 Relief Vent
Heater 5 FW Bypass

CBP Disch to BFP Suction
Heater 6 FW Bypass

BDVto Cond
RFDV (Ventilator Valve) to Cond
Equalizer Valve to Cond (CRV-1)
Equalizer Valve to Cond (CRV-2)
MS SV Below Seat Drains to Cond
MS SV Below Seat Drains to Cond
MS SV Above Seat Drains to Cond
MS SV Above Seat Drains to Cond
Stm Lead Drains
Stm Lead Drains
Stm Lead Drains
Stm Lead Drains

Against wall - stairs near Htr 5
Against wall - stairs near Htr 5
Platform (overhead)
Platform (overhead)
Vertical Pipe near Platform
Board on Platform

Side of Heater 4
Top of Heater 4
Directly above Heater 4

Side of Heater 5
Side of Heater 5
Top of Heater 5
Directly above Heater 5

To the side of Heater 5
Near Condenser Wall

Near Condenser Wall (right side)
Bare Pipe near Cond Wall (R/S)
Bare Pipe near Cond Wall (R/S)
Bare Pipe near Cond Wall (R/S)
Below MS Stop Valves
Below MS Stop Valves
Below MS Stop Valves
Below MS Stop Valves
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)

§

~
I I



Cycle Isolation Checklist

Hole # Description Approximate location Temp Check
15 CRV Drain Lines Near HRH Line

I23 CRV Drain Lines Hear HRH Line

49 HRH Bypass to Condenser (Upstream) Bypass line upstream of valve
CS HRH Bypass to Condenser (Downstream) Control Room
50 Desup Wtr from BFP Disch to HRH Byp Vertical Pipe near HRH Bypass

Visual SDBFP Recirc to DA Near HRH Bypass Line
Visual MDBFP Recirc to DA Near HRH Bypass Line

Condenser Vacuum

Ground Floor
24 TDV to Cond (SS Dump) Into Condenser (use platform)
7 CRH Drain Hdr 1 Hdr into Cond on Left Side
8 MS Drain Hdr 2 Hdr into Cond on Left Side
6 Extraction Drain Hdr 3 Hdr into Cond on Left Side
10 Drain Hdr 4 Hdr into Cond on Right Side
9 Drain Hdr 5 Hdr into Cond on Right Side
11 Steam Lead Drains Bare Pipe - Side of Condenser
51 BAC Return to Condenser (CV-4) U/S ofCV-4

Double
Isolate Hotwell Makeup

Polisher Drains Near Condensate Polishing Sys
Bitter Water Pump Off Near Condensate Polishing Sys Yes I No
Unit 2 Fill Pump Off Near Condensate Polishing Sys Yes / No

-1/25 Htr 1 Dump to Cond Up/Downstream of Valve /
2 Htr 6 Dump to Cond Upstream of Valve

3/26 Htr 2 Dump to Cond Up/Downstream of Valve /
4/27 Htr 4 Oump to Cond Up/Downstream of Valve /
5/28 Htr 5 Dump to Cond Up/Downstream of Valve /

29 Aux Stm to CRH Warm. (U/S of Check Vlv) Platform Overhead
30 Aux Stm to CRH Warm. (D/S of Check Vlv) Platform Overhead
31 Aux Steam to/from Unit 3 CRH Platform Overhead
32 AuxSteam to SSH Platform Overhead

Aux Steam Header Platform Overhead

54
59

---55
_56
...;::::£257
--=="58

_60
-·61

HRH Line Drains
HRH Line Drains
CRH Line Drains - common line
CRH Line Drains - common line
CRH Line Drains - North
CRH Line Drains - South
MS Line Drain
MS Line Drain

Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine



Hole # Description

Cycle Isolation Checklist

Approximate Location Temp Check

Hotwell Make-Up Valves

Boiler Blow Down Valve

Valve SA 328 (turbine soak line)

Auxiliary Steam Supply to Seal Steam System

Valve 331 Auxiliary Steam from Cold RH

Reheat Attemperator

Heater #1 Continuous Vent

Heater #2 Continuous Vent

Heater #4 Continuous Vent

Heater #5 Continuous Vent



JEA Large-Scale CFB Combustion Demonstration Project 
 

                   Fuel Capability Demonstration Test Report #2 - ATTACHMENTS 
50 / 50 Blend Petroleum Coke and Pittsburgh 8 Coal Fuel 

  B&V Project 137064   

   

ATTACHMENT G 
 

Fuel Analyses - 50/50 Blend Pet Coke and 
Pittsburgh 8 Coal 

JEI\.



JEA Northside Unit2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FUEL ANALYSES

January 27, 2004

Fuel

1L & 2L 1L & 2L 1L & 2L 1L & 2L 1L & 2L
Time 11:30 12:30 13:30 14:30 15:30

Proximate Analysis
Moisture, wt% (±0.25) 7.24 7.81 7.64 7.04 6.96
Ash, wt% (±0.49) 5.45 6.25 5.54 5.68 5.83
Volatile, wt% (±1.0) 36.90 36.65 37.99 30.63 37.84
Fixed Carbon, wt% (±1.0) 50.41 49.29 48.83 56.66 49.38

Ultimate Analysis
Carbon, wt% (±2.51) 75.62 73.42 72.95 73.90 76.37
Hydrogen, wt% (±0.30) 4.24 4.13 4.49 4.43 4.71
Nitrogen, wt% (±0.17) 1.50 1.58 1.39 1.44 1.45
Sulfur, wt% (±0.009) 4.68 5.61 6.73 6.19 3.51
Moisture, wt% (±0.25) 7.24 7.81 7.64 7.04 6.96
Ash, wt% (±0.49) 5.45 6.25 5.54 5.68 5.83
Oxygen, wt% (±2.51) 1.27 1.21 1.26 1.33 1.18

Higher Heating, Btu/lb (±107 Btu/lb) 13,361 13,457 13,371 13,391 13,567

Total Chlorine, wt% (±200 ug/g) 0.06 0.07 0.17 0.09 0.07
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000

Total Mercury, ug/g (±0.031 ug/g) 0.003 0.001 0.003 0.002 0.002
Total Lead, ug/g (±9 ug/g) 0.000 0.002 0.002 0.000 0.000

Moisture (oven), wt% (±1.0) 7.24 7.81 7.64 7.04 6.96

Ash elemental analysis
SiO2, wt% (±0.65) 0.55 0.51 0.58 0.66 0.71
Al2O3, wt% (±0.98) 58.89 63.91 60.76 62.89 67.44
Fe2O3, wt% (±1.44) 5.59 6.73 8.08 6.19 5.39
CaO, wt% (±4.74) 22.56 14.73 17.81 15.96 13.75
MgO, wt% (±1.25) 3.22 2.72 2.83 3.09 2.77
Na2O, wt% (±3.70) 5.47 6.36 6.04 6.55 6.04
K2O, wt% (±4.25) 3.28 4.54 3.32 4.01 3.35
Ti2O, wt% (±1.52) 0.42 0.51 0.57 0.64 0.55

Particulate size distribution
Particulate Left Mesh, 1/2", wt% 14.11 8.60 8.32 14.05 8.99
Particulate Left Mesh, 1/4", wt% 19.73 18.26 21.18 16.37 17.71
Particulate Left Mesh, #4, wt% 9.31 7.24 6.88 7.69 6.59
Particulate Left Mesh, #8, wt% 18.58 18.87 19.29 18.76 19.69
Particulate Left Mesh, #14, wt% 11.84 15.35 14.96 13.94 14.98
Particulate Left Mesh, #28, wt% 16.91 20.47 18.37 18.23 21.77
Particulate Left Mesh, #50, wt% 5.96 7.10 6.76 6.80 6.81
Particulate Left Mesh, #100, wt% 1.97 2.50 2.49 2.55 2.08
Bottom, wt% 0.75 0.59 0.76 0.69 0.41

Jan. 27, 2004
Unit #2

The values obtained are averages of tests performed on two separate composite samples for each day and each 
hour
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JEA Northside Unit2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FUEL ANALYSES

January 28, 2004

Fuel

1L & 2L 1L & 2L 1L & 2L 1L & 2L 1L & 2L
Time 10:00 11:00 12:00 15:00 16:00

Proximate Analysis
Moisture, wt% (±0.25) 6.95 7.18 7.01 6.84 7.29
Ash, wt% (±0.49) 6.02 6.86 7.28 4.80 4.63
Volatile, wt% (±1.0) 38.02 36.95 33.35 37.82 37.96
Fixed Carbon, wt% (±1.0) 49.02 49.01 52.37 50.55 50.13

Ultimate Analysis
Carbon, wt% (±2.51) 71.58 75.23 74.65 75.38 71.55
Hydrogen, wt% (±0.30) 4.73 5.00 4.37 4.26 4.67
Nitrogen, wt% (±0.17) 1.90 1.49 1.59 1.66 1.53
Sulfur, wt% (±0.009) 7.63 2.99 3.77 5.66 9.27
Moisture, wt% (±0.25) 6.95 7.18 7.01 6.84 7.29
Ash, wt% (±0.49) 6.02 6.86 7.28 4.80 4.63
Oxygen, wt% (±2.51) 1.21 1.27 1.34 1.40 1.07

Higher Heating, Btu/lb (±107 Btu/lb) 12,971 13,563 13,445 13,340 12,936

Total Chlorine, wt% (±200 ug/g) 0.17 0.15 0.06 0.08 0.11
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000

Total Mercury, ug/g (±0.031 ug/g) 0.002 0.003 0.006 0.003 0.003
Total Lead, ug/g (±9 ug/g) 0.006 0.003 0.001 0.000 0.000

Moisture (oven), wt% (±1.0) 6.95 7.18 7.01 6.84 7.29

Ash elemental analysis
SiO2, wt% (±0.65) 0.54 0.48 1.08 1.11 0.68
Al2O3, wt% (±0.98) 60.13 64.01 67.55 59.31 66.96
Fe2O3, wt% (±1.44) 9.82 7.52 6.47 6.30 6.35
CaO, wt% (±4.74) 15.25 13.67 13.85 20.82 12.21
MgO, wt% (±1.25) 2.97 2.75 2.54 2.88 2.41
Na2O, wt% (±3.70) 6.05 6.49 4.65 5.39 7.53
K2O, wt% (±4.25) 4.62 4.47 3.44 3.65 3.30
Ti2O, wt% (±1.52) 0.62 0.60 0.43 0.51 0.55

Particulate size distribution
Particulate Left Mesh, 1/2", wt% 11.11 14.84 15.29 9.15 8.96
Particulate Left Mesh, 1/4", wt% 15.79 18.35 17.06 17.18 15.09
Particulate Left Mesh, #4, wt% 7.47 7.89 7.05 6.09 6.82
Particulate Left Mesh, #8, wt% 19.14 17.13 16.65 18.20 18.65
Particulate Left Mesh, #14, wt% 15.67 12.63 15.04 15.47 18.06
Particulate Left Mesh, #28, wt% 20.37 17.67 17.87 23.57 22.00
Particulate Left Mesh, #50, wt% 6.71 7.53 7.01 5.92 6.65
Particulate Left Mesh, #100, wt% 2.17 2.56 2.56 3.55 2.07
Bottom, wt% 0.39 0.55 0.56 0.31 0.66

Unit #2
Jan. 28, 2004

Page 2 of 2 Jan 27-28 Fuel Rev A1Jan. 28, 2004



JEA Large-Scale CFB Combustion Demonstration Project 
 

                   Fuel Capability Demonstration Test Report #2 - ATTACHMENTS 
50 / 50 Blend Petroleum Coke and Pittsburgh 8 Coal Fuel 

  B&V Project 137064   

   

ATTACHMENT H 
 

Limestone Analyses 

JEI\.



JEA Northside Unit2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY LIMESTONE ANALYSES

January 27, 2004

Limestone

Lab number 32077-01A 32077-02B 32077-03C 32077-04D 32077-05E
Date 1/27/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004
Time 11:30 12:30 13:30 14:30 15:30

Compound Analysis
CaCO3, wt% (±0.41) 91.26 90.18 91.64 92.51 91.39 91.40
MgCO3, wt% (±0.41) 3.17 3.03 2.97 2.82 2.74 2.95

Moisture (oven), wt% (±1.0) 0.53 0.50 0.52 0.47 0.53 0.51

Inerts (subtraction), wt% (±1.0) 5.03 6.29 4.87 4.20 5.33 5.15

Total Chlorine, wt% (±200 ug/g) 0.12 0.11 0.05 0.06 0.13 0.10
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00
Total Lead, ug/g (±9 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.01 0.01 0.01 0.01 0.01 0.01
K, wt% (±0.5 ug/g) 0.000 0.01 0.01 0.000 0.000 0.00

Particulate size distribution
Particulate Left Mesh, #8, wt% 28.03 30.08 43.46 31.92 31.52 33.00
Particulate Left Mesh, #14, wt% 13.52 17.98 10.34 18.11 14.56 14.90
Particulate Left Mesh, #28, wt% 16.38 18.15 10.41 18.86 14.69 15.70
Particulate Left Mesh, #50, wt% 9.82 9.30 8.12 9.85 9.00 9.22
Particulate Left Mesh, #100, wt% 8.02 5.56 5.93 6.14 6.10 6.35
Particulate Left Mesh, #200, wt% 9.45 5.88 8.67 9.82 9.54 8.67
Particulate Left Mesh, #270, wt% 7.42 6.38 8.31 2.60 10.80 7.10
Bottom, wt% 5.86 4.54 3.58 1.56 2.72 3.65

Conversion Fraction 83.46 85.81 85.70 83.27 84.86 84.62

Average 
Values

Jan. 27, 2004
Test #2
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JEA Northside Unit2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY LIMESTONE ANALYSES

January 28, 2004

Limestone

Lab number 32078-01A 32078-02B 32078-03C 32078-04D 32078-05E
Date 1/28/2004 1/28/2004 1/28/2004 1/28/2004 1/28/2004
Time 10:00 11:00 12:00 15:00 16:00

Compound Analysis
CaCO3, wt% (±0.41) 84.83 87.93 86.04 87.88 85.28 86.39
MgCO3, wt% (±0.41) 2.72 3.00 2.78 2.76 2.83 2.82

Moisture (oven), wt% (±1.0) 0.29 0.30 0.29 0.47 0.45 0.36

Inerts (subtraction), wt% (±1.0) 12.16 8.76 10.89 8.89 11.44 10.43

Total Chlorine, wt% (±200 ug/g) 0.03 0.20 0.07 0.05 0.05 0.08
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.001 0.002 0.004 0.002 0.004 0.00
Total Lead, ug/g (±9 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.01 0.01 0.01 0.01 0.01 0.01
K, wt% (±0.5 ug/g) 0.000 0.000 0.01 0.000 0.000 0.00

Particulate size distribution
Particulate Left Mesh, #8, wt% 24.94 28.39 44.25 40.85 39.33 35.55
Particulate Left Mesh, #14, wt% 13.20 11.48 17.67 17.64 15.00 15.00
Particulate Left Mesh, #28, wt% 13.65 12.24 13.38 12.98 13.21 13.09
Particulate Left Mesh, #50, wt% 11.79 12.47 5.92 5.91 14.44 10.11
Particulate Left Mesh, #100, wt% 13.90 15.21 6.54 6.53 6.03 9.64
Particulate Left Mesh, #200, wt% 20.58 12.54 5.33 5.32 6.15 9.98
Particulate Left Mesh, #270, wt% 0.00 4.89 7.83 7.82 2.82 4.67
Bottom, wt% 0.89 1.36 0.79 1.54 1.63 1.24

Conversion Fraction 80.51 79.40 79.03 78.70 77.81 79.09

Average 
Values

Test #2
Jan. 28, 2004
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY - BED ASH ANALYSES

January 27, 2004

Bed Ash

Lab Number 32075-01 32075-02 32075-03 32075-04 32075-05 32075-06 32075-07
Date 1/27/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004
Time 11:30 12:30 12:30 13:30 13:30 14:30 15:30

Unburned carbon, wt% 0.01 0.02 0.06 0.01 0.08 0.03 0.02

Compound analysis
CaSO4, wt% (±0.2) 24.90 15.60 18.90 27.60 20.40 26.40 15.90

Sulfur, wt% (±0.09) 0.94 0.62 0.70 1.04 0.77 1.07 0.65

Ash compound analysis
SiO2, wt% (±0.65) 2.64 2.12 2.02 1.88 1.83 2.17 1.70
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 58.97 68.43 70.11 66.97 71.79 68.51 71.79
CaO, wt% (±4.74) (Not Part of Normalization) 20.74 21.38 21.34 21.06 20.96 21.12 21.30
MgO, wt% (±1.25) 32.45 24.42 23.16 24.31 21.90 24.52 22.29
Na2O, wt% (±3.70) 3.71 2.83 2.35 3.28 2.27 3.24 2.13
K2O, wt% (±4.25) 0.87 0.32 0.23 2.30 0.22 0.37 0.19
Vanadium, wt% (±1.0) 0.57 0.63 0.81 0.23 0.69 0.02 0.48
Nickel, wt% (±1.0) 0.80 1.24 1.32 1.03 1.30 1.18 1.43

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.01 0.02 0.02 0.02 0.02 0.02 0.02
K, wt% (±0.5 ug/g) 0.000 0.000 0.000 0.02 0.000 0.000 0.000

Particulate size distribution
Particulate Left Mesh, 1/2", wt% 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Particulate Left Mesh, #4, wt% 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Particulate Left Mesh, #8, wt% 2.37 21.04 4.25 4.48 4.00 8.04 8.44
Particulate Left Mesh, #14, wt% 5.11 7.15 6.15 6.46 6.19 6.22 6.49
Particulate Left Mesh, #28, wt% 18.24 18.53 18.58 16.70 16.96 18.01 17.69
Particulate Left Mesh, #48, wt% 26.34 19.79 23.28 20.91 23.68 22.58 21.92
Particulate Left Mesh, #100, wt% 34.15 18.11 26.15 25.22 27.26 25.91 24.19
Particulate Left Mesh, #200, wt% 11.99 15.07 19.21 25.64 20.96 17.98 20.22
Bottom, wt% 0.33 0.04 0.18 0.09 0.07 0.16 0.10

Jan. 27, 2004
Test #2
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY - BED ASH ANALYSES

January 27, 2004

Bed Ash

Lab Number
Date
Time

Unburned carbon, wt%

Compound analysis
CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis
SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA
Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution
Particulate Left Mesh, 1/2", wt%
Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #8, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #200, wt%
Bottom, wt%

0.03

21.39

0.83

2.05
0.00

68.08
21.13
24.72
2.83
0.64
0.49
1.18

0.02
0.00

0.00
0.00
7.52
6.25

17.82
22.64
25.85
18.72
0.14

Average 
Values
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY - BED ASH ANALYSES

January 28, 2004

Bed Ash

Lab Number 32076-01 32076-02 32076-03 32076-04 32076-05 32076-06 32076-07
Date 1/28/2004 1/28/2004 1/28/2004 1/28/2004 1/28/2004 1/28/2004 1/28/2004
Time 10:00 11:00 12:00 12:00 15:00 16:00 16:00

Unburned carbon, wt% 0.02 0.01 0.01 0.03 0.01 0.01 0.01

Compound analysis
CaSO4, wt% (±0.2) 23.10 20.70 24 21.30 20.40 26.70 27.60

Sulfur, wt% (±0.09) 0.86 0.81 0.81 0.78 0.83 1.09 1.11

Ash compound analysis
SiO2, wt% (±0.65) 1.01 1.97 1.99 1.85 1.78 2.04 1.76
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 72.10 69.20 69.34 72.60 67.67 70.82 70.61
CaO, wt% (±4.74) (Not Part of Normalization) 21.03 21.24 21.23 20.92 21.13 21.38 21.39
MgO, wt% (±1.25) 23.22 24.83 23.86 21.34 25.93 23.88 23.43
Na2O, wt% (±3.70) 2.01 2.26 2.52 2.11 2.54 1.78 2.10
K2O, wt% (±4.25) 0.20 0.33 0.36 0.25 0.30 0.21 0.30
Vanadium, wt% (±1.0) 0.05 0.49 0.88 0.67 0.65 0.02 0.60
Nickel, wt% (±1.0) 1.41 0.93 1.04 1.19 1.13 1.26 1.20

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.01 0.01 0.02 0.02 0.01 0.01 0.01
K, wt% (±0.5 ug/g) 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Particulate size distribution
Particulate Left Mesh, 1/2", wt% 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Particulate Left Mesh, #4, wt% 0.13 0.21 0.25 0.31 0.27 0.31 0.22
Particulate Left Mesh, #8, wt% 3.07 4.78 3.77 7.20 11.16 10.20 9.48
Particulate Left Mesh, #14, wt% 4.51 9.23 5.72 6.37 12.11 7.71 6.32
Particulate Left Mesh, #28, wt% 13.55 15.52 17.76 16.71 20.91 19.22 16.63
Particulate Left Mesh, #48, wt% 20.07 21.21 23.03 20.19 19.33 21.18 23.77
Particulate Left Mesh, #100, wt% 28.39 26.52 26.91 22.75 20.86 24.12 26.11
Particulate Left Mesh, #200, wt% 29.85 22.36 22.44 26.32 14.72 17.02 17.34
Bottom, wt% 0.09 0.17 0.13 0.15 0.11 0.14 0.13

Test #2
Jan. 28, 2004
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY - BED ASH ANALYSES

January 28, 2004

Bed Ash

Lab Number
Date
Time

Unburned carbon, wt%

Compound analysis
CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis
SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA
Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution
Particulate Left Mesh, 1/2", wt%
Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #8, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #200, wt%
Bottom, wt%

0.01

23.40

0.90

1.77
0.00

70.33
21.19
23.78
2.19
0.28
0.48
1.16

0.01
0.00

0.00
0.24
7.09
7.42

17.19
21.25
25.09
21.44
0.13

Average 
Values

Page 4 of 4 Jan 27-28 Bed AshBed Ash Jan. 28, 2004
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FLYASH ANALYSES

January 27, 2004

Fly Ash

Lab Number 32073-05 32073-08 32073-10 32073-12 32073-16
(Air Heater) (Air Heater) (Air Heater) (Air Heater) (Air Heater)

Time 11:30 12:30 13:30 14:30 15:30
Unburned carbon, wt% 1.07 1.05 1.72 2.10 2.49 1.69

Compound analysis
CaSO4, wt% (±0.2) 26.10 18.90 29.10 29.10 21.60 24.96

Sulfur, wt% (±0.09) 0.91 0.73 1.08 1.17 0.90 0.96

Ash compound analysis
SiO2, wt% (±0.65) 1.03 0.59 0.85 0.81 0.74 0.80
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 73.84 74.81 72.33 72.49 72.53 73.20
CaO, wt% (±4.74) (Not Part of Normalization) 20.99 21.30 20.76 20.71 21.03 20.96
MgO, wt% (±1.25) 10.14 9.65 10.41 10.60 11.23 10.41
Na2O, wt% (±3.70) 7.76 7.84 8.84 8.92 8.27 8.33
K2O, wt% (±4.25) 5.36 5.36 5.74 6.06 5.51 5.61
Vanadium, wt% (±1.0) 0.76 0.65 0.76 0.02 0.63 0.57
Nickel, wt% (±1.0) 1.10 1.09 1.06 1.11 1.10 1.09

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.04 0.05 0.05 0.05 0.04 0.05
K, wt% (±0.5 ug/g) 0.02 0.02 0.02 0.02 0.02 0.02

Particulate size distribution
Particulate Left Mesh, #4, wt% 0.33 0.08 0.08 0.00 0.00 0.10
Particulate Left Mesh, #14, wt% 0.17 0.17 0.06 0.46 0.04 0.18
Particulate Left Mesh, #28, wt% 0.12 0.13 0.10 0.29 0.17 0.16
Particulate Left Mesh, #48, wt% 0.21 0.15 0.07 0.29 0.00 0.14
Particulate Left Mesh, #100, wt% 0.33 0.45 0.35 0.75 0.37 0.45
Particulate Left Mesh, #270, wt% 79.58 76.31 75.81 72.30 70.32 74.86
Particulate Left Mesh, #325, wt% 5.16 6.01 5.92 6.58 6.24 5.98
Bottom, wt% 13.74 16.71 17.60 18.96 22.61 17.92

Average 
Values

Jan. 27, 2004
Test #2
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FLYASH ANALYSES

January 27, 2004

Fly Ash

Lab Number

Time
Unburned carbon, wt%

Compound analysis
CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis
SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA
Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution
Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #270, wt%
Particulate Left Mesh, #325, wt%
Bottom, wt%

32073-09 32073-11 32073-13 32073-17
(Bag House) (Bag House) (Bag House) (Bag House)

12:30 13:30 14:30 15:30
7.17 6.74 6.97 6.96 5.91

39.60 26.10 27.60 18.90 27.43

1.40 0.90 1.02 0.77 1.01

0.32 0.20 0.25 0.19 0.35
0.00 0.00 0.00 0.00 0.00

70.32 74.15 76.04 74.40 73.62
21.17 21.22 21.27 20.98 21.16
4.98 5.79 5.58 5.92 5.57

13.75 10.81 9.24 10.64 11.11
9.75 7.76 6.29 7.55 7.84
0.44 0.86 2.48 0.85 1.16
0.43 0.43 0.12 0.44 0.35

0.24 0.19 0.18 0.18 0.20
0.18 0.15 0.14 0.14 0.15

0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.17 0.07
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.25 0.09

19.11 19.72 19.33 20.35 19.63
25.25 29.75 26.11 22.34 25.86
55.45 50.16 54.56 55.60 53.94

Average 
Values

Jan. 27, 2004
Test #2
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FLYASH ANALYSES

January 28, 2004

Fly Ash

Lab Number 32073-01 32073-03 32073-06 32073-14 32073-18
(Air Heater) (Air Heater) (Air Heater) (Air Heater) (Air Heater)

Time 10:00 11:00 12:00 15:00 16:00
Unburned carbon, wt% 1.73 1.38 1.79 1.61 1.85 1.67

Compound analysis
CaSO4, wt% (±0.2) 39.60 29.40 33.30 26.70 27.90 31.38

Sulfur, wt% (±0.09) 1.52 1.09 1.26 1.19 1.04 1.22

Ash compound analysis
SiO2, wt% (±0.65) 1.05 0.80 1.03 0.54 0.69 0.82
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 72.87 73.89 73.80 74.60 75.47 74.13
CaO, wt% (±4.74) (Not Part of Normalization) 21.00 21.10 21.10 21.05 21.07 21.07
MgO, wt% (±1.25) 11.04 10.26 10.19 10.36 10.33 10.44
Na2O, wt% (±3.70) 8.32 8.41 7.94 8.03 7.05 7.95
K2O, wt% (±4.25) 5.51 5.59 5.04 5.46 4.70 5.26
Vanadium, wt% (±1.0) 0.21 0.06 1.00 0.01 0.71 0.40
Nickel, wt% (±1.0) 1.00 1.00 1.01 1.00 1.04 1.01

Elemental analysis, AA
Na, wt% (±0.5 ug/g) 0.05 0.05 0.05 0.05 0.04 0.05
K, wt% (±0.5 ug/g) 0.02 0.02 0.02 0.02 0.01 0.02

Particulate size distribution
Particulate Left Mesh, #4, wt% 0.00 0.00 0.13 0.08 0.00 0.04
Particulate Left Mesh, #14, wt% 0.04 0.07 0.11 0.17 0.00 0.08
Particulate Left Mesh, #28, wt% 0.04 0.11 0.09 0.17 0.08 0.10
Particulate Left Mesh, #48, wt% 0.04 0.08 0.12 0.14 0.04 0.08
Particulate Left Mesh, #100, wt% 0.25 0.28 0.37 0.48 0.46 0.37
Particulate Left Mesh, #270, wt% 75.79 77.21 76.17 74.94 77.55 76.33
Particulate Left Mesh, #325, wt% 6.70 6.02 5.88 5.89 5.59 6.02
Bottom, wt% 16.77 16.23 17.13 18.14 15.87 16.83

Average 
Values

Jan. 28, 2004
Test #2
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY FLYASH ANALYSES

January 28, 2004

Fly Ash

Lab Number

Time
Unburned carbon, wt%

Compound analysis
CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis
SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA
Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution
Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #270, wt%
Particulate Left Mesh, #325, wt%
Bottom, wt%

32073-02 32073-04 32073-07 32073-15 32073-19
(Bag House) (Bag House) (Bag House) (Bag House) (Bag House)

10:00 11:00 12:00 15:00 16:00
7.27 6.68 6.45 6.06 6.13 1.67

30.90 30.60 29.40 29.40 28.10 31.38

1.21 1.19 1.10 1.18 1.04 1.22

0.37 0.43 0.32 0.33 0.35 0.82
0.00 0.00 0.00 0.00 0.00 0.00

71.78 73.66 72.59 73.43 76.35 74.13
21.26 20.79 20.89 21.30 20.92 21.07
5.88 5.66 6.37 6.78 6.21 10.44

12.28 11.14 11.68 10.82 9.71 7.95
8.48 7.94 7.90 7.37 6.63 5.26
0.81 0.78 0.73 0.84 0.46 0.40
0.41 0.39 0.41 0.45 0.29 1.01

0.23 0.23 0.20 0.17 0.14 0.05
0.17 0.18 0.15 0.12 0.10 0.02

0.00 0.00 0.00 0.00 0.00 0.04
0.01 0.04 0.00 0.00 0.07 0.08
0.00 0.00 0.00 0.00 0.00 0.10
0.00 0.00 0.00 0.00 0.00 0.08
0.31 0.92 0.00 0.00 0.39 0.37

18.92 19.93 17.12 20.02 19.13 76.33
26.72 20.38 30.02 21.26 24.25 6.02
54.04 58.32 51.96 58.72 56.16 16.83

Average 
Values

Jan. 28, 2004
Test #2
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ATTACHMENT K 
 

Ambient Data, Jan. 27, 2004 & Jan. 28, 
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
SUMMARY MET DATA

January 27 and 28, 2004

Date: January 27, 2004 January 28, 2004
Start: 1130 hours 1000 hours
End: 1530 hours 1600 hours

Characteristic Being Measured

Dry Bulb Temperature, North / South, deg F 64.24 39.96
Count 482 482
Standard Deviation 3.7952 5.8027

Wet Bulb Temperature, North / South, deg F 57.96 43.19
Count 482 482
Standard Deviation 0.9488 6.8152

Atmospheric Pressure, in Hg 29.99 30.23
Atmospheric Pressure, psia 14.7 14.8
Count 5 6
Standard Deviation 0.00841 0.01025

Values Used in Efficiency Calculation

Page 1 of 1 MET Data Summary Jan 27 and 28 for Report.xlsSheet1
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                   Fuel Capability Demonstration Test Report #2 - ATTACHMENTS 
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ATTACHMENT L 
 

Ambient Data, Jan. 29, 2004, Jan. 30, 
2004, & Jan. 31, 2004 
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JEA Northside Unit 2
Test #2

50/50 Blend Pet Coke and Pittsburgh 8 Coal
MET DATA PARTIAL LOADS

January 29, 30, 31, 2004

DATE TIME
WET BULB, 

DEG F
DRY BULB, 

DEG F
PRESSURE, 

PSIA
RELATIVE 

HUMIDITY, %

JAN. 31, 2004 12:00 AM 44 51 14.9 56.25
40% LOAD 1:00 AM 45 52 14.9 59.97

2:00 AM 46 55 14.9 46.59
3:00 AM 50 58 14.9 56.38
4:00 AM 49 56 14.9 57.81

JAN. 29/30, 2004 10:00 PM 45 48 14.85 79.63
60% LOAD 11:00 PM 44 46 14.85 85.73

12:00 PM 43 45 14.85 85.43
1:00 AM 45 49 14.85 73.60
2:00 AM 46 50 14.85 74.11

JAN. 29, 2004 3:00 PM 45.0 56 14.85 40.13
80% LOAD 4:00 PM 47.0 62 14.85 30.37

5:00 PM 47.0 62 14.85 30.37
6:00 PM 47.5 58 14.85 44.58
7:00 PM 48.0 56 14.85 57.51

Page 1 of 1 Met Data Partial Loads (40, 60, 80%)MET Data



JEA Large-Scale CFB Combustion Demonstration Project 
 

                      Fuel Capability Demonstration Test Report #2 - FIGURES 
50 / 50 Blend Petroleum Coke and Pittsburgh 8 Coal Fuel 

  B&V Project 137064   

   

FIGURES 
 
 

FIGURE 1 - GENERAL ARRANGEMENT PLAN, DRAWING NO. 3847-1-100, REV. 3 

FIGURE 2 - GENERAL ARRANGEMENT ELEVATION, DRAWING NO. 3847-1-101, REV. 3 

FIGURE 3 - FABRIC FILTER EAST END ELEVATION, DRAWING NO. 3847-9-268, REV. 2 

FIGURE 4 - GENERAL ARRANGEMENT UNIT 2 ISO VIEW (RIGHT SIDE), DRAWING NO. 
43-7587-5-53 
 

FIGURE 5 - GENERAL ARRANGEMENT UNIT 2 FRONT ELEVATION VIEW A-A, 
DRAWING NO. 43-7587-5-50, REV. C 
 

FIGURE 6 - GENERAL ARRANGEMENT UNIT 2 SIDE ELEVATION, DRAWING NO. 43-
7587-5-51, REV. C 
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1.0 INTRODUCTION 
 

The agreement between the US Department of Energy (DOE) and JEA covering DOE participation 
in the Northside Unit 2 project required JEA to demonstrate fuel flexibility of the unit to utilize a variety 
of different fuels. Therefore, it was necessary for JEA to demonstrate this capability through a series 
of tests. 
 
The purpose of the test program was to document the ability of the unit to utilize a variety of fuels 
and fuel blends in a cost effective and environmentally responsible manner.  Fuel flexibility would be 
quantified by measuring the following parameters: 
 
• Boiler efficiency 
 
• CFB boiler sulfur capture 
 
• AQCS sulfur and particulate capture 
 
• The following flue gas emissions 

 
• Particulate matter (PM) • Ammonia (NH3) 
• Oxides of nitrogen (NOx) • Lead (Pb) 
• Sulfur dioxide (SO2) • Mercury (Hg) 
• Carbon monoxide (CO) • Fluorine (F) 
• Carbon dioxide (CO2) • Dioxin 

 • Furan 
 
• Stack opacity 
 
This test report documents the results of JEA’s Fuel Capability Demonstration Tests on 100% 
Pittsburgh 8 coal for the JEA Large-Scale CFB Combustion Demonstration Project.  The tests were 
conducted in accordance with the Fuel Demonstration Test Protocol in Attachment A. 
 
Throughout this report, unless otherwise indicated, the term “unit” refers to the combination of the 
circulating fluidized bed (CFB) boiler and the air quality control system (AQCS).  The AQCS consists 
of a lime-based spray dryer absorber (SDA) and a pulse jet fabric filter (PJFF) 
 

1.1 Test Schedule 
 
Unit 2 of the JEA Northside plant site is a Circulating Fluidized Bed Steam Generator designed and 
constructed by Foster-Wheeler.  The steam generator was designed to deliver main steam to a 
steam turbine at a flow rate of 1,993,591 lb/hr, at a throttle pressure of 2,500 psig, and at a throttle 
temperature of 1,000 deg F. 
 
The fuel capability demonstration test for the unit firing 100% Pittsburgh 8 coal, was conducted over 
a four (4) day period beginning on January 13, 2004 and completed on January 16, 2004.  During 
that four (4) day period, data were taken in accordance with the Test Protocol (Attachment A) while 
the unit was operating at 100% load, 80% load , 60% load, and 40% load. 

JEI\.
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The following log represents the sequence of testing: 
 
§ Day 1 January 13, 2004: 

o Unit at 100% load - turbine load set and maintained at approx. 300 MW. 
o Flue gas testing commenced at 1030 hours; completed at 2100 hours. 
o Boiler performance testing commenced at 1100 hours; completed at 1500 

hours. 
 

§ Day 2 January 14, 2004: 
o Unit at 100% load - turbine load set and maintained at approx. 300 MW. 
o Flue gas testing commenced at 0751 hours; completed at 1752 hours. 
o Boiler performance testing commenced at 1000 hours; completed at 1400 

hours. 
 

§ Day 3 January 15, 2004: 
o Unit at 80% load - turbine load set and maintained at approx. 240 MW. 
o Unit began 2-hour stabilization period at 240 MW at 1400 hours. 
o Boiler performance testing commenced at 1600 hours after stabilization period 

completed; test completed at 2000 hours. 
o Flue gas emissions data taken and recorded by CEMS system. 
 

§ Day 3 January 15, 2004: 
(cont’d) o Unit load 40% load after completion of testing at 80% load - turbine load set and 

maintained at approx. 120 MW. 
o Unit began 2-hour stabilization period at 120 MW at 2200 hours. 
o Boiler performance testing commenced at 0000 hours after stabilization period 

completed; test completed at 0400 hours, Jan. 16, 2004. 
o Flue gas emissions data taken and recorded by CEMS system. 
 

§ Day 4 January 16, 2004: 
o Unit load increased to 60% load - turbine load set and maintained at approx. 

180 MW. 
o Unit began 2-hour stabilization period at 180 MW at 1230 hours. 
o Boiler performance testing commenced at 1430 hours after stabilization period 

completed; test completed at 1830 hours. 
o Flue gas emissions data taken and recorded by CEMS system. 
o This concluded the testing of JEA Northside Unit 2 firing 100% Pittsburgh 8 

coal. 
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1.2 Abbreviations 
 
Following is a definition of abbreviations used in this report.  Note that at their first use, these terms are 
fully defined in the text of the report, followed by the abbreviation in the parenthesis.  Subsequent 
references use the abbreviation only. 
 

Abbreviation Definition 

A.F. As-Fired 

AQCS Air Quality Control System 

BA Bed Ash 

BOP Balance of Plant 

btu  British Thermal Unit 

C Coal 

CaCO3 wt. fraction CaCO3 in limestone 

Ca:S Calcium to Sulfur Ration 

CaO Lime 

Cb Pounds of carbon per pound of “as-fired” fuel 

CEMS Continuous Emissions Monitoring System 

CFB Circulating Fluidized Bed 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

COMS Continuous Opacity Monitoring System 

DAHS Data Acquisition Handling System 

DCS Distributed Control System 

DOE Department of Energy 

F Fluorine or Degrees Fahrenheit 

FA Flyash 

FF Fabric Filter 

gpm gallons per minute 
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Abbreviation Definition 

gr/acf grains per actual cubic foot 

gr/dscf grains per dry standard cubic foot 

h#1DRN Enthalpy of drain from #1 heater 

h#1INFW BFW enthalpy at heater #1 inlet 

h#1OUTFW BFW enthalpy at heater #1 outlet 

HEXTR1 Enthalpy of extraction to #1 heater 

Hg Mercury 

HHV Higher Heating Value 

HP High-Pressure 

HCRH Cold reheat steam enthalpy at the boiler 
outlet, Btu/lb 

hFW Feedwater enthalpy entering the economizer, 
Btu/lb 

HHRH Hot reheat steam enthalpy at the boiler 
outlet, Btu/lb 

HMS Main steam enthalpy at the boiler outlet, 
Btu/lb 

L Lime 

lb/hr Pounds per hour 

lb/MMBtu pounds per million Btu 

LS Limestone 

MBtu Million Btu 

MCR Maximum Continuous Rating 

MgCO3 wt. fraction MgCO3 in limestone 

MU Measurement Uncertainty 

MWX Molecular weight of respective elements 

NGS Northside Generating Station 

NH3 Ammonia 

NOx Oxides of Nitrogen 

NS Northside   
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Abbreviation Definition 

Pb Lead 

PC Petroleum Coke 

pcf pounds per cubic foot 

Pitt 8 Pittsburgh 8 

PJFF Pulse Jet Fabric Filter 

PM Particulate Matter 

ppm parts per million 

ppmdv Pounds per million, dry volume 

psia Pounds per square inch pressure absolute 

psig pounds per square inch pressure gauge 

PTC Power Test Code 

RH Reheat 

S Capture(AQCS) Sulfur capture by the AQCS, % 

SDA Spray Dryer Absorber 

Sf Wt. fraction of sulfur in fuel, as-fired 

SH Superheat 

SNCR Selective Non-Catalytic Reduction 

SO2 Sulfur Dioxide 

SO2(inlet) SO2 in the AQCS inlet (lb/MBtu) 

SO2(stack) SO2 in the stack (lb/MBtu) 

SO3 Sulfur Trioxide 

TG Turbine Generator 

tph tons per hour 

VOC Volatile Organic Carbon 

W l Limestone feed rate (lb/hr) 

WEXTR1 Extraction flow to heater #1 
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Abbreviation Definition 

Wfe Fuel feed rate (lb/hr) 

WFWH feedwater flow at heaters 

WMS Main steam flow, lb/hr 

WRH Reheat steam flow, lb/hr 

wt % weight percentage 

 
JEA Tag Number Conventions are as follows: 
 
 AA-BB-CC-xxx 
 
  AA designates GEMS Group/System, as follows: 
 
   BK = Boiler Vent and Drains    

QF = Feedwater Flow 
   SE = Reheat Piping 
   SH = Reheat Superheating 
   SI = Secondary Superheating 
   SJ = Main Street Piping 
 
  BB designates major equipment codes, as follows: 
 
   12 = Control Valve 
   14 = Manual Valve 
   34 = Instrument 
 
  CC designates instrument type, as follows: 
 
   FT = Flow transmitter 
   FI = Flow indicator 
   TE = Temperature element 
 
  xxx designates numerical sequence number 
 

JEI\.
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2.0 SUMMARY OF TEST RESULTS 
 

2.1 Test Requirements 
 
The Protocol required that the following tests be performed and the results be reported at four (4) 
different unit loads: 
 
§ Unit Capacity, percent (all capacities in Megawatts are gross MW). 
§ Boiler Efficiency, percent (100 % load only). 
§ Main Steam and Reheat Steam Temperature, deg F. 
§ Emissions - NOx, SO2, CO, and Particulate (see Section 4.0 of this report). 
 
The results of the test were compared against the design performance data of the boiler produced 
by Foster-Wheeler.  The design performance data for the boiler established by Foster-Wheeler 
was (Note that the data are for 100% load only - no partial load data were presented): 
 

Boiler efficiency (firing Pittsburgh 8 coal): 88.1 % HHV 
Main steam flow at turbine inlet: 1,993,591 lb/hr 
Main steam temperature at turbine inlet: 1,000 deg F 
Main steam pressure at turbine inlet: 2,500 psig 
Hot reheat steam temperature at turbine inlet: 1,000 deg F 

 
The average steam temperatures during the Test shall be within the limits described in the following 
sections (The average of the readings recorded every minute shall be determined to be the Test 
average): 

 
a. Main steam temperature 1000 °F +10/-0 °F at the turbine throttle valve inlet from 75 to 

100% of turbine MCR and 1000 °F +/-10 °F at the turbine throttle valve inlet from 60 to 
75% of turbine MCR. 

 
b. Hot reheat steam temperature 1000 °F +10/-0 °F at the turbine intercept valve inlet from 

75 to 100% of turbine MCR and 1000 °F +/-10 °F at the turbine intercept valve inlet from 
60 to 75% of turbine MCR. 

 
 

2.2 Valve Line-Up Requirements 
 
With the exception of isolating the blow down systems, drain and vent systems, and the soot blower 
system, the boiler was operated normally in the coordinated control mode throughout the boiler 
efficiency test period.  Prior to the start of each testing period, a walk down was conducted to confirm 
the ‘closed’ position of certain main steam and feedwater system valves.  A listing of these valves is 
included in Attachment F. 
 

2.3 Test Results 
 

The results of the 100% tests are summarized in Table 1.  The results of the part-load tests are 
summarized in Table 3.  The performance of the boiler met and/or exceeded all of the design 
values provided by Foster-Wheeler.  No problems with the fuel feeding system were observed or 
recorded during the full- and part-load test periods. 
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TABLE 1 - TESTS RESULTS - 100% LOAD 
 

 Design 
Maximum-

Continuous 
Rating (MCR) 

January 13, 2004 
Test (**corrected 

to MCR) 

January 14, 2004 
Test (**corrected 

to MCR) 

Boiler Efficiency (percent) 88.1 90.6** (Note 1) 90.6** (Note 1) 
    
Main Steam (Turbine Inlet)    

Flow (lb/hr) 1,993,591 1,999,572** 2,000,369** 
Pressure (psig) 2,500 2,400 2400 
Temperature (°F) 1,000 997** 996.6** 

    
Reheat Steam (Turbine Inlet)    

Flow (lb/hr) 1,773,263 1,820,447 1,769,377 
Pressure (psig) 547.7 570.9 568.7 
Temperature (°F) 1,000 1008.1** 1008.25** 

    
Reheat Steam (HP Turbine 
Exhaust) 

   

Flow (lb/hr) 1,773,263 1,819,973 1,768,905 
Pressure (psig) 608.6 570.5 568.24 
Enthalpy (Btu/lb) 1,304.5 1297.3 1,297.3 

    
Feedwater to Economizer    

Temperature (°F) 487.5 484.5 484.1 
    
Pittsburgh 8 Coal Constituents 
(As-Received) 

   

Carbon % 68.6 72.7 72.3 
Hydrogen % 4.6 4.84 4.7 
Sulfur % 3.3 4.84 4.56 
Nitrogen % 1.3 1.37 1.35 
Chlorine % 0.09 0.18 0.14 
Oxygen % 4.11 2.11 2.54 
Ash % 12.8 6.89 7.06 
Moisture % 5.2 7.26 7.39 
HHV (Btu/lb) 12,690 12,877 12,970 

    
Limestone Composition (% By 
Weight) 

   

CaCO3 92.0 90.86 91.81 
MgCO3 3.0 3.31 2.95 
Inerts 4.0 5.34 4.9 
Total Moisture 1.0 0.49 0.34 
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 Design 
Maximum-

Continuous 
Rating (MCR) 

January 13, 2004 
Test (**corrected 

to MCR) 

January 14, 2004 
Test (**corrected 

to MCR) 

AQCS Lime Slurry Composition 
(% By Weight) 

   

CaO 85.0 45.15 46.02 
MgO and inerts 15.0 54.85 53.98 
AQCS Lime Slurry Density – % 
Solids 

35 5.57 

    
Boiler Limestone Feedrate, lb/hr 66,056 (maximum 

value) 
57,600 54,625 

    
Flue Gas Emissions    

Nitrogen Oxides, NOx, 
lb/MMBtu (HHV) 

0.09 0.074 0.081 

Uncontrolled SO2, lb/MMBtu 
(HHV) 

5.20 7.52 7.03 

Boiler Outlet SO2, lb/MMBtu 
(HHV) [See Note 3] 

0.78 0.2371 .2902 

Stack SO2 lb/MMBtu, (HHV) 0.15 0.102 0.106 
Solid Particulate matter, 
baghouse outlet, lb/MMBtu 
(HHV) 

 
0.011 

 
0.004 

Carbon Monoxide, CO, 
lb/MMBtu (HHV) 

0.22 0.026 0.027 

Opacity, percent 10 1.1 1.0 
Ammonia (NH3) Slip, ppmvd 2.0 1.17 
Ammonia feed rate, gal/hr NA 7.16 8.38 
Lead, lb/MMBtu 2.60 x 10-5 (max) 3.516 x 10-7 
Mercury (fuel and limestone) NA 8.24 x 10-6 
Mercury, lb/MMBtu (at stack) 1.05 x 10-5 (max) 7.238 x 10-6 (see Note 2) 
Total Mercury Removal 
Efficiency, percent 

No requirement 14.0 

Fluoride (as HF), lb/MMBtu 1.57 x 10-4 (max) < 3.09 x 10-5 
Dioxins / Furans No Limit 6.52 x 10-14 

 
NOTE 1:  Boiler efficiency includes a value of 0.112 % for unaccounted for losses (from Foster-

Wheeler data). 
NOTE 2: Refer to Section 4.3.4.1. 
NOTE 3: Design boiler outlet SO2 emission rate based on 85% removal of SO2 in the boiler.
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TABLE 2 - BOILER & SDA SO2 REMOVAL EFFICIENCY 

 
 Design Basis January 13, 2004 

Test 
January 14, 2004 

Test 
Percent of total SO2 removed by 

boiler 
85.0 typical,  with 
range of 75 - 90 

96.8 95.8 

    
Percent of total SO2 removed by 

SDA 
12.1 typical, with 
range 22.1 – 7.1 

1.8 2.7 

    
Percent of Total SO2 Removed 97.1 98.6 98.5 
    
Percent of SO2 entering SDA 

removed in SDA 
81.0 typical with 
range 90 – 71 

56.9 63.5 

    
Boiler Calcium to Sulfur Ratio < 2.88 1.77 1.86 

 
 

TABLE 3 - TEST RESULTS - PARTIAL LOADS 
 

 Day 3 Day 4 
Percent Load 80% 40% 60% 
Unit Capacity (MW) 240 120 180 
Total Main Steam Flow, lb/hr 1,435,543 1,070,747 738,397 
Main Steam Temperature, deg F 1,003 998 999 
Main Steam Pressure, psig 2,400.6 1,800.4 1,300.4 
Cold Reheat Steam Temperature, 

deg F 
576.6 572.7 565.9 

Hot Reheat Steam Temperature, 
deg F 

1,005 1,006 1,004 

NOx, lb/MMBtu 0.080 0.072 0.082 
CO, lb/MMBtu 0.044 0.118 0.053 
SO2, lb/MMBtu 0.082 0.081 0.108 
Opacity, percent 1.0 1.5 1.4 

 
 
2.3.1 Unit Capacity - During the four (4) day testing period, the boiler was successfully operated at 100 % 

MCR (turbine load of approximately 300 MW), for day 1 and day 2, and at partial loads of 40% 
(turbine load of approximately 120 MW), 60% (turbine load of approximately 180 MW), and 80% 
(turbine load of approximately 240 MW), for day 3 and day 4.  The unit operated steadily at each of 
the stated loads without any deviation in unit output.  Prior to each of the testing periods, the unit was 
brought to load and allowed to stabilize for two (2) hours prior to the start of each test. 

 
2.3.2 Boiler Efficiency - The steam generator operated at corrected efficiencies of 90.6 % and 90.6 % on 

Day 1 and Day 2, respectively, of the testing period.  These efficiencies exceeded the design values 
by approximately 2.5 %. 

 
2.3.3 Steam Temperature and Steam Pressure - During both days at 100% load operation, the average 

corrected main steam temperature measured at the turbine inlet was 997 deg F, which is below the 
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design tolerances of the unit.  The reduced temperature is due to the loss of superheat surface 
caused by tube failures attributed to a lack of solution annealing on the original tube bends during 
manufacture of the tubes.  The corrected hot reheat steam temperature measured at the turbine inlet 
was 1008.2 deg F, which is within the design tolerances of the unit.  During partial load operation, the 
main steam temperatures and the hot reheat temperatures were within the design tolerances 
previously listed in Section 2.1. 

 
The throttle pressure of the unit was maintained at a value of 2400 psig during both days of the 
100% load operation.  As can be seen in the previous table, this value is less than the design value 
of 2500 psig.  Although the unit is operated at the reduced pressure, the unit is able to achieve full 
load.  JEA has chosen to operate at this reduced pressure because it provides an additional margin 
of safety for the turbine stop valves and the high pressure feedwater heaters. 

 
2.3.4 Steam Production - The steam flows of the unit at the 100% load operation cases and partial load 

operation cases were each determined by adding the main steam desuperheating system flow rates 
to the feed water system flow rates, and subtracting the continuous blow down flow rates and the 
sootblowing steam flow rates.  The data for each of these systems were retrieved from the plant 
information system database.  The main steam flow rates were corrected to the MCR condition.  The 
corrected main steam flow rates determined for the 100% load operation cases were greater than 
the design flow rates established by Foster-Wheeler.  The main steam flow rates at the partial load 
operation cases were adequate enough to maintain the steam turbine at the required output. 

 
2.3.5 Calcium to Sulfur Ratio (Ca:S) - The calcium to sulfur ratio represents the ability of the CFB boiler 

and limestone feed system to effectively remove the sulfur dioxide produced by the combustion 
process of the boiler.  The maximum ratio established for firing Pittsburgh 8 coal was 2.88.  The 
calculated calcium to sulfur ratios for Day 1 and Day 2 are approximately 1.77 and 1.86, respectively. 
 These values represent SO2 removal efficiencies for the boiler of greater than 90 % which are 
acceptable values for a CFB.  SO2 reductions of 90% are typically achieved in a CFB with Ca:S 
ratios of 2 to 2.5.  These values are dependent on the sulfur content in the fuel and the reactivity of 
the limestone. 

 
3.0 BOILER EFFICIENCY TESTS 

 
The unit was operated at a steady turbine load of approximately 300 MW (100% MCR) for two (2) 
consecutive days as prescribed in Section 2 of the Attachment A Test Protocol.  During these two 
days, data were recorded via the PI (Plant Information) System and were also collected by 
independent testing contractors.  These data were then used to determine the unit’s boiler 
efficiency.  Prior to beginning the Day 1 testing, it was noted that one of the eight (8) coal feeders 
was offline and operation of the unit was considered to be unstable.  The testing was delayed until 
the coal feeder was returned to service and operation of the unit was stable.  No further 
operational restrictions were observed during the 4 days of testing. 
 

3.1 Calculation Method 
 

The boiler efficiency calculation method was based on a combination of the abbreviated heat loss 
method as defined in the ASME Power Test Code (PTC) 4.1, 1974, reaffirmed 1991, and the 
methods described in ASME PTC 4.  The method was modified to account for the heat of 
calcination and sulfation within the CFB boiler SO2 capture mechanism.  The methods have also 
been modified to account for process differences between conventional and fluidized bed boilers 
to account for the addition of limestone.  These modifications account for difference in the dry gas 
quantity and the additional heat loss/gain due to calcinations / sulfation.  A complete description of 

JEI\.



JEA Large-Scale CFB Combustion Demonstration Project 
 

                       Fuel Capability Demonstration Test Report 1 p-12 
100 % Pittsburgh 8 Fuel 

 

  B&V Project 137064  

 

the modified procedures is included in Section 4.2 of Attachment A.  Some of the heat losses 
included losses due to the heat in dry flue gas, unburned carbon in the bed ash and the flyash, 
and the heat loss due to radiation and convection from the insulated boiler surfaces.  A complete 
list of the heat losses can be found in Section 4.2.1 of Attachment A.  The completed efficiency 
calculations are included in Attachment F to this report. 
 

3.2 Data and Sample Acquisition 
 
During the tests, permanently installed plant instrumentation was used to measure most of the 
data which were required to perform the boiler efficiency calculations. The data were collected 
electronically utilizing JEA’s Plant Information (PI) system.  The data provided by the plant 
instrumentation is included in Attachment D, PI Data Summary.  Additional data required for the 
boiler efficiency calculations were provided by two independent testing contractors, PGT/ESC, 
and Clean Air Engineering (CAE).  A summary of this information is located in Attachments G, H, 
I, J, and K, lab analyses provided by PGT/ESC for the fuel, limestone, bed ash, flyash, and 
environmental data,  and Attachment C, CAE Test Report, respectively.  As directed in the test 
protocol (Attachment A), test data for days 1 and 2 were taken and labeled by CAE and PGT.  No 
flue gas sampling was performed on the unit during operations at reduced loads.  Data were, 
however, recorded by the CEMS system and are reported in this document. 
 
The majority of the data utilized in the boiler efficiency calculation and sulfur capture performance, 
such as combustion air and flue gas temperatures and flue gas oxygen content, were stored and 
retrieved by the plant information system, as noted above.  Data for the as-fired fuel, limestone, 
and resulting bed ash, flyash, and exiting flue gas constituents were provided via laboratory 
analyses.  Samples were taken in the following locations by PGT and forwarded to a lab for 
analysis. (Refer to Figures 1 thru 6 for approximate locations). 
 
Lime (Figure 1): 

Lime slurry samples were taken from the sample valve located on the discharge of the lime 
slurry transfer pump. This valve is located in the AQCS Spray Dryer Absorber (SDA) pump 
room. 

 
Flyash (Figures 2, 3, and 4): 

Flyash samples were taken by two different methods. 
1) Flyash was taken by isokinetic sampling at the inlet to the SDA.  These samples were taken 

to determine ash loading rates and also obtain samples for laboratory analysis of ash 
constituents. 

2) Flyash was also taken by grab sample method in two different locations.  One grab sample 
was taken every hour at a single air heater outlet hopper and another grab sample at a 
single bag house fabric filter hopper. 

 
Fuel (Figures 4, 5, and 6): 

Fuel samples were taken from the sample port at the discharge end of each gravimetric fuel 
feeder. The fuel samples were collected using a coal scoop inserted through the 4 inch test port 
at each operating fuel conveyor. 

 
Limestone (Figures 4 and 6): 

Limestone samples were taken from the outlet of each operating limestone rotary feeder.  The 
samples were collected using a scoop passed into the flow stream of the 4 inch test ball valve in 
the neck of each feeder outlet. 
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Bed Ash (Figure 6): 
Bed Ash samples were taken from each of the operating stripper cooler rotary valve outlets. The 
samples were taken by passing a stainless steel scoop through the 4 inch test port at each 
operating stripper cooler. 

 
As instructed by the Test Protocol, all of the samples were labeled and transferred to a lab for 
analysis.  The average values were determined and used as input data for performing the boiler 
efficiency calculation.  The results of the lab analyses are included in Attachments G, H, I, and J. 

 
4.0 AQCS INLET AND STACK TESTS 
 
4.1 System Description 

 
The Unit 2 AQCS consists of a single, lime-based spray dryer absorber (SDA) and a multi-
compartment pulse jet fabric filter (PJFF).  The SDA has sixteen independent dual-fluid atomizers.  
The fabric filter has eight isolatable compartments.  The AQCS system also uses reagent 
preparation and byproduct handling subsystems.  The SDA byproduct solids/flyash collected by the 
PJFF is pneumatically transferred from the PJFF hoppers to either the Unit 2 flyash silo or the Unit 2 
AQCS recycle bin.  Flyash from the recycle bin is slurried and reused as the primary reagent by the 
SDA spray atomizers.  The reagent preparation system converts quicklime (CaO), which is delivered 
dry to the station, into a hydrated lime [Ca(OH)2] slurry, which is fed to the atomizers as a 
supplemental reagent. 

 
4.2 Unit Emissions Design Points 

 
The following sections describe the desired emissions design goals of the unit.  The tests were 
conducted in accordance with standard emissions testing practices and test methods as listed in 
Section 4.2.7.  It should be noted that not all tests conducted fit exactly the 4 hour performance 
test period that was the basis of the fuel capability demonstration test.  Several of the tests 
(especially those not based on CEMS) had durations that were different than the 4 hour 
performance period due to the requirements of the testing method and good engineering/testing 
practice.  All sampling tests were done at the 100% load case only.  All data collected by the 
CEMS were done at the 100%, 80%, 60% and 40% performance load tests. 

 
4.3 Emission Design Limits and Results 
 
4.3.1 NOx / SO2 / Particulate Emission Design Limits / Results 

 
The following gaseous emissions were measured for each 4-hour interval during the Test (EPA 
Permit averaging period). 
 

a. Nitrogen oxides (NOx) values in the flue gas as measured in the stack were expected to 
be less than 0.09 lb/MMBtu HHV fuel heat input.  The hourly average lb/MMBtu values 
reported by the Continuous Emissions Monitoring system (CEMS) were used as the 
measure of NOx in the flue gas over the course of each fuel test.  The average NOx 
values for Day 1 and Day 2, based on HHV, were 0.074 lb/MMBtu and 0.081 lb/MMBtu, 
respectively.  Both of these values were less than the expected maximum value. 

 
b. Sulfur dioxide (SO2) The design operating condition of the unit is to remove 85 percent 

of the SO2 in the boiler, with the balance to make the permitted emission rate removed in 
the SDA.  Burning performance coal with a boiler SO2 removal efficiency of 85%, the SO2 
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concentration at the air heater outlet was expected to be 0.78 lb/MMBtu, with an 
uncontrolled SO2 emission rate (at 0% SO2 removal) calculated to be 5.20 lb/MMBtu.  
JEA has chosen to operate at a much higher boiler SO2 removal rate than design.  Part 
of the reason for this operating mode is that reliability of the limestone feed system during 
and after the startup period was inadequate, resulting in a substantial number of periods 
with excess SO2 emissions.  Over time the operations group has learned that if limestone 
feed is higher than normally desired the likelihood of excess emissions during an upset is 
reduced.  Additionally, control of the AQCS slurry density at the desired density levels has 
been difficult due to some instrumentation and control issues that are not completely 
resolved yet.  Modifications to increase the reliability and consistency of limestone feed 
are scheduled to be complete in late 2005, which should permit a change toward lower 
boiler SO2 removal and increased SDA removal. 

 
The SO2 concentration at the SDA inlet was measured by an independent test contractor, 
Clean Air Engineering (CAE).  These results are included in Attachment C.  The average 
SO2 values for Day 1 and Day 2, based on HHV of the fuel, out of the air heaters and into 
the SDA, were 0.2445 lb/MMBtu and 0.2992 lb/MMBtu, respectively.  Both of these values 
were below the expected outlet emission rate.  In fact, the boiler removed 97% and 96% 
respectively, in comparison to the design removal rate of 85%.  Uncontrolled SO2 
emissions rates were calculated to be 7.52 lb/MMBtu and 7.03 lb/MMBtu, respectively, for 
an increased SO2 input of 44.6% and 35.2% above the design performance coal SO2 
input of 5.20 lb/MMBtu. 

 
The SO2 emissions from the stack during the execution of the tests were expected to be 
less than 0.15 lb/MMBtu.  The hourly average lb/MMBtu values (based on HHV of the 
fuel) reported by CEMS were used as the measure of SO2 emissions from the stack for 
the test.  The average SO2 values for Day 1 and Day 2, (based on HHV of the fuel) were 
0.102 lb/MMBtu and 0.106 lb/MMBtu, respectively.  These values were 32% and 29% 
lower than the 0.15 lb/MMBtu permitted emission rate. 
 

 
b. Solid particulate matter in the flue gas at the fabric filter outlet was expected to be 

maintained at less than 0.011 lb/MMBtu HHV fuel heat input.  These values were 
measured at the stack by CAE.  The average particulate matter value for the testing 
period was 0.004 lb/MMBtu which is below the expected maximum value. 

 
4.3.2 CO Emissions Design Point 

 
Carbon monoxide (CO) in the flue gas was expected to be less than or equal to 0.22 lb/MMBtu 
HHV fuel heat input at 100% MCR.  This sample was measured at the stack by the plant CEMS.  
The average values for Day 1 and Day 2 were 0.026 lb/MMBtu and 0.027 lb/MMBtu, respectively. 
 The average values were less than the maximum expected value. 
 

4.3.3 SO3 Emissions Design Point 
 
Sulfur Trioxide (SO3) in the flue gas was assumed to be zero due to the high removal efficiency of 
the SDA.  No testing was done for SO3 as explained in the Test Protocol located in Attachment A. 
 See Section 4.2.3 of the Fuel Capability Test Protocol for the rationale. 
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4.3.4 NH3/ Lead/ Mercury/ Fluorine Emissions Design Points 
 
NH3, Lead, Mercury, and Fluorine gaseous emissions were measured during the Test (EPA Permit 
averaging period).  Mercury sampling and analysis was performed at the inlet to the AQCS system 
in addition to the samples taken at the stack.  Both samples were taken by CAE.  Lead, ammonia 
and fluorine were sampled only at the stack by CAE.  The average values are indicated in Table1. 
 

4.3.4.1 Mercury Testing Anomaly 
 
During the emissions tests, the reagent used in the fourth impinger of the Ontario Hydro sampling 
train was a 5% HNO3 (nitric acid) / 10% H2O2 (hydrogen peroxide) solution.  Mercury levels in 
both the 5% / 10% reagent blank and the 5% / 10% portion of the field train blanks were elevated. 
The mercury concentration in the reagent field blanks of the other solutions (KCI, potassium 
chloride, and KMnO4, potassium permanganate) used in the Ontario Hydro sampling train was at 
the expected levels or below the detection limit.  In accordance with the Ontario Hydro Method, 
the allowable blank adjustments have been made to the final results presented. 
 
A review of the total mercury in the coal was completed for comparison to measured values.  The 
coal analyses indicated a mercury content of approximately 0.105 µg/g, with a limestone mercury 
content of 0.09 µg/g.  This is equivalent to a total mercury content of 0.22 lb/hr.  This represents 
more mercury than what was measured by the independent test contractor at the inlet to the SDA. 
 However due to the bias adjustment made by the independent test contractor, the removal 
efficiency was lower than expected.  Subsequent tests should help determine the expected 
mercury removal efficiency of the unit. 

 
4.3.5 Dioxin and Furan Emissions Design Points 

 
Dioxin and Furan gaseous emissions were measured at the stack by CAE for the 4-hour interval 
during the Test (EPA Permit averaging period).  Note this test is only being done for the 100% 
Pittsburgh 8 coal.  The resulting average values are indicated in Table 1. 
 

4.3.6 Opacity 
 
The opacity was measured by the plant CEMS/COMS (Continuous Opacity Monitoring System) to 
determine the opacity of the unit over a six minute block average during the test period.  The 
maximum expected opacity was 10%.  The testing indicated that the maximum opacity of the unit 
during the two day test was 1.1 %, which is much less than the maximum opacity value. 
 

4.3.7 Ammonia, NH3 Slip 
 

Ammonia slip was guaranteed to be less than 2.0 ppmvd at 3 percent O2 at Design Maximum 
Load.  The resultant averages were around 1.17 ppmvd when measured using the CTM - 027 
EPA method.  This identifies that the SNCR was working within design parameters and meeting 
the boiler NOx removal efficiency as required.  An ammonia slip level of less than 2.0 ppmvd is 
recognized as an industry standard acceptable value. 
 

4.4 Flue Gas Emissions Test Methods 
 

The emissions test methods used for the demonstration test were based upon utilizing 40 CFR 60 
based testing methods or the plant CEMS.  The emissions tests were conducted by CAE.  The 
following test methods were utilized: 
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• Particulate Matter at SDA Inlet – USEPA Method 17 
• Particulate Matter at Stack – USEPA Method 5 
• Oxides of Nitrogen at Stack – Plant CEMS 
• Sulfur Dioxide at SDA Inlet – USEPA Method 6C 
• Sulfur Dioxide at Stack – Plant CEMS 
• Carbon Monoxide at Stack – Plant CEMS 
• Ammonia at Stack – CTM 027 
• Lead at Stack – USEPA Method 29 
• Mercury at SDA Inlet – Ontario Hydro Method 
• Fluorine at Stack – USEPA Method 13B 
• Dioxin/Furans – PCDD/F 

 
Specific descriptions of the testing methods (non-CEMS) are included in the Clean Air 
Engineering Emissions Test Report located in Attachment D of this document. 

 
4.5 Continuous Emission Monitoring System 
 

The plant CEMS was utilized for measurement of gaseous emissions as a part of the fuel 
capability demonstration and as listed in Section 4.2.7.  The CEMS equipment was integrated by 
KVB-Entertec (now GE Energy Systems).  The system is a dilution extractive system consisting of 
Thermo Environmental NOX, SO2, and CO2 analyzers.  The data listed for CEMS in Section 4.2.7 
originated from the certified Data Acquisition Handling System (DAHS). 
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ATTACHMENT A 
 

Fuel Capability Demonstration Test 
Protocol 

 

This Document is located via the following link: 
 

 http://www.netl.doe.gov/cctc/resources/pdfs/jacks/FCTP.pdf 
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ATTACHMENT B 
 

Boiler Efficiency Calculation 
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

 DATA INPUT SECTION - INPUT ALL DATA REQUESTED IN SECTION 1 EXCEPT AS NOTED

 1. DATA REQUIRED FOR BOILER EFFICIENCY DETERMINATION

AS - TESTED

Average Value Units Symbol
1.1 Fuel
1.1.1        Feed Rate, lb/h 207,558  lb/h  Wfe - Summation feeder feed rates - FN-34-FT-508, 528, 548, 568, 588, 608, 628, 668

       Composition ("as fired")
1.1.2          Carbon, fraction 0.7270  lb/lb AF fuel  Cf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.3          Hydrogen, fraction 0.0484  lb/lb AF fuel  Hf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.4          Oxygen, fraction 0.0211  lb/lb AF fuel  Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.5          Nitrogen, fraction 0.0137  lb/lb AF fuel  Nf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.6          Sulfur, fraction 0.0484  lb/lb AF fuel  Sf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.7          Ash, fraction 0.0689  lb/lb AF fuel  Af - Laboratory analysis of coal samples obtained by grab sampling.
1.1.8          Moisture, fraction 0.0726  lb/lb AF fuel  H2Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.9          Calcium, fraction 0.0000  lb/lb AF fuel  Caf - Laboratory analysis of coal samples obtained by grab sampling - assume a value of zero if not reported.
1.1.10          HHV 12,877  Btu/lb  HHV - Laboratory analysis of coal samples obtained by grab sampling.

1.2 Limestone
1.2.1        Feed Rate, lb/h 57,600  lb/h  Wle - Summation feeder feed rates - 2RN-53-010-Rate, 011, 012

       Composition ("as fired")
1.2.2          CaCO3, fraction 0.9086  lb/lb limestone  CaCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.3          MgCO3, fraction 0.0331  lb/lb limestone  MgCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.4          Inerts, fraction 0.0534  lb/lb limestone  Il - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.5          Moisture, fraction 0.0049  lb/lb limestone  H2Ol - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.6        Carbonate Conversion, fraction 0.85496  XCO2 - Laboratory analysis of limestone samples obtained by grab sampling - assume value of 1 if not reported.

1.3 Bottom Ash
1.3.1        Temperature, °F at envelope boundary 398  °F  tba - Plant instrument.

       Composition
1.3.2          Organic Carbon, wt fraction 0.0008  lb/lb BA  Cbao - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.3          Inorganic Carbon, wt fraction 0.0000  lb/lb BA  Cbaio - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.4          Total Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0008  lb/lb BA  Cba = Cbao + Cbaio
1.3.5          Calcium, wt fraction 0.2102  lb/lb BA  Caba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.6          Carbonate as CO2, wt fraction 0.0000  lb/lb BA  CO2ba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.7      Bottom Ash Flow By Iterative Calculation - ENTER ASSUMED VALUE 34,171  lb/h  Wbae

                                                                                             TO BEGIN CALCULATION

1.4 Fly Ash
      Composition

1.4.1          Organic Carbon, wt fraction 0.0276  lb/lb FA  Cfao - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.2          Inorganic Carbon, wt fraction 0.0000  lb/lb FA  Cfaio - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.3          Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0276  lb/lb FA  Cfa = Cfao + Cfaio
1.4.4          Calcium, wt fraction 0.2252  lb/lb FA  Cafa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.5          Carbonate as CO2, wt fraction 0.0000  lb/lb FA  CO2fa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.6      Fly Ash Flow 36,608                      lb/hr  Wfam - Weight of fly ash from isokenetic sample collection.

1.5 Combustion Air
       Primary Air

Hot
1.5.1 Flow Rate, lb/h 1,761,691  lb/h  Wpae - Plant instrument.
1.5.2 Air Heater Inlet Temperature, °F 109  °F  tpa

Cold
1.5.3 Flow Rate, lb/h 45 lb/hr
1.5.4 Fan Outlet Temperature, oF 109  °F

       Secondary Air
1.5.5          Flow Rate, lb/h 755,011  lb/h  Wsae - Plant instrument.
1.5.6          Air Heater Inlet Temperature, °F 101  °F  tsa

       Intrex Blower
1.5.7          Flow Rate, lb/h 35,970                      lb/h  Wib - Plant instrument
1.5.8          Blower Outlet Temperature, oF 164  oF  tib

       Seal Pot Blowers 
1.5.9          Flow Rate, lb/h 44702  lb/h  Wspb - Plant instrument
1.5.10          Blower Outlet Temperature, oF 178  oF  tspb
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

1.6 Ambient Conditions
1.6.1        Ambient dry bulb temperature, °F 61.02  °F  ta
1.6.2        Ambient wet bulb temperature, °F 49.56  °F  tawb
1.6.3        Barometric pressure, inches Hg 30.43  inches Hg  Patm
1.6.4        Moisture in air, lbH2O/lb dry air 0.0045  lbH2O/lb dry air Calculated:  H2OA - From psychometric chart at temperatures ta and tawb adjusted to test Patm.

1.7 Flue Gas
At Air Heater Outlet

1.7.1          Temperature (measured), °F 306.50  °F  Tg15 - Weighted average from AH outlet plant instruments (based on PA and SA flow rates) THIS MAY NEED TO BE DETERMINED BY TEST EQUIPMENT LOCATED I N THE MANIFOLD DUCT
1.7.2          Temperature (unmeasured), °F Calculated

         Composition (wet)
1.7.3            O2 0.0450  percent volume  O2 - Weighted average from test instrument, may not have to weight depending on location of probes
1.7.4            CO2 Not Measured   percent volume  CO2
1.7.5            CO Not Measured   percent volume  CO
1.7.6            SO2 Not Measured   percent volume  SO2

At Air Heater Inlet
1.7.7          Temperature, °F 577.18  °F  tG14 - Plant Instrument

         Composition (wet)
1.7.8            O2 0.0360  percent volume
1.7.9            CO2 Not Measured  percent volume
1.7.10            CO Not Measured  percent volume
1.7.11            SO2 0.0041  percent volume measurement is in ppm

CEM Sample Extraction At Outlet Of Economizer
         Composition

1.7.12            O2, percent - WET basis 3.600  percent volume  O2stk
1.7.13            SO2, ppm - dry basis 114.9  ppm  SO2stk
1.7.14            NOx, ppm - dry basis Not Measured  ppm  Noxstk
1.7.15            CO, ppm - dry basis Not Measured  ppm  Costk
1.7.16            Particulate, mg/Nm³ Not Measured  mg/Nm³ - 25° C  PARTstk

1.8 Feedwater
1.8.1        Pressure, psig 2177.3  psig  pfw - Plant instrument.
1.8.2        Temperature, °F 484.5  °F  tfw - Plant instrument.
1.8.3        Flow Rate, lb/h 1,882,591                 lb/h  FW - Plant instrument.

1.9 Continuous Blow Down
1.9.1        Pressure, psig (drum pressure) 2,564.6  psig  pbd - Plant instrument
1.9.2        Temperature, °F (sat. temp. @ drum pressure) 673.9  °F  tba - Saturated water temperature from steam table at drum pressure.
1.9.3        Flow Rate, lb/h 0.00  lb/h  BD - Estimated using flow characteristic of valve and number of turns open.

1.10 Sootblowing
1.10.1        Flow Rate, lb/hr 0.00 lb/hr SB - Plant instrument
1.10.2        Pressure, psig 0.00 psig psb - Plant instrument
1.10.3        Temperature, F 0.00 F tsb - plant instrument

1.11 Main Steam Desuperheating Water
1.11.1        Pressure, psig 2,707.7  psig  pdsw - Plant instrument.
1.11.2        Temperature, °F 305.0  °F  tdsw - Plant instrument.
1.11.3        Flow Rate, lb/h 11,224  lb/h  DSW - Plant instrument.

1.12 Main Steam
1.12.1        Pressure, psig (superheater outlet) 2,400.4 psig  pms - Plant instrument.
1.12.2        Temperature, °F 1,003.3  °F  tms - Plant instrument.
1.12.3        Flow Rate, lb/h 1,893,814  lb/h  MS - Plant instrument - Not required to determine boiler efficiency - For information only.

1.13 Reheat Steam Desuperheating Water
1.13.1        Pressure, psig 727.35  psig  pdswrh - Plant instrument.
1.13.2        Temperature, °F 186.59  °F  tdswrh - Plant instrument.
1.13.3        Flow Rate, lb/h 474  lb/h  DSWrh - Plant instrument.

1.14 Reheat Steam
1.14.1        Inlet Pressure, psig 570.48  psig  prhin - Plant instrument.
1.14.2        Inlet Temperature, °F 607.52  °F  trhin - Plant instrument.
1.14.3        Outlet Pressure, psig 570.91  psig  prhout - Plant instrument.
1.14.4        Outlet Temperature, °F 1,000.03  °F  trhout - Plant instrument.
1.14.5        Inlet Flow, lb/hr 1,819,973  lb/hr  RHin - From turbine heat.
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

2. REFERENCE TEMPERATURES

2.1  Average Air Heater Inlet Temperature 107.50

3.  SULFUR CAPTURE
 The calculation of efficiency for a circulating fluid bed steam generator that includes injection of a reactive sorbent material, such as limestone, to reduce
 sulfur dioxide emissions is an iterative calculation to minimize the number of parameters that have to be measured and the number of laboratory material 
 analyses that must be performed.  This both reduces the cost of the test and increases the accuracy by minimizing the impact of field and laboratory
 instrument inaccuracies.

 To begin the process, assume a fuel flow rate.  The fuel flow rate is required to complete the material balances necessary to determine the amount of
 limestone used and the effect of the limestone reaction on the boiler efficiency.  The resulting boiler efficiency is used to calculate a value for the fuel 
 flow rate.  If the calculated flow rate is more than 1 percent different than the assumed flow rate, a new value for fuel flow rate is selected and the efficiency
 calculation is repeated.  This process is repeated until the assumed value for fuel flow and the calculated value for fuel flow differ by less than 1 percent of
 of the value of the calculated fuel flow rate.

3.1   ASSUMED FUEL FLOW RATE, lb/h 195,933  lb/h

3.2  ASSUMED SULFUR EMISSIONS, fraction 0.0320  fraction Can get reading from CEMS system
3.3  Sulfur Capture, fraction 0.9680

4. ASH PRODUCTION AND LIMESTONE CONSUMPTION

4.1  Accumulation of Bed Inventory 0  lb/h

4.2  Corrected Ash Carbon Content
4.2.1        Bottom Ash, fraction 0.0008  lb/lb BA
4.2.2        Fly Ash, fraction 0.0276  lb/lb FA

4.3 Bottom Ash Flow Rate
4.3.1        Total bottom ash including bed change 34,171.3939550  lb/h

4.4 Limestone Flow Rate

       Iterate to determine calcium to sulfur ratio and limestone flow rate.  Enter an assumed value for the calcium to sulfur ratio.
       Compare resulting calculated calcium to sulfur ratio to assumed value.  Change assumed value until the difference between
       the assumed value and the calculated value is less than 1 percent of the assumed value.

4.4.1        ASSUMED CALCIUM to SULFUR RATIO 1.7670  mole Ca/mole S
4.4.2        Solids From Limestone - estimated 0.976495449  lb/lb limestone
4.4.3        Limestone Flow Rate - estimated 57600  lb/h
4.4.4        Calculated Calcium to Sulfur Ratio 1.766996783  mole Ca/mole S

LImestone Flow Rate from PI Data, lb/h 57,600
4.4.5        Difference Estimated vs Assumed - Ca:S -1.03078E-05  percent

4.4.6 Calculated Fly Ash Flow Rate 36,608  lb/h

4.4.7       Difference Calculated vs Measured (0.0000000015)  percent

4.5 Total Dry Refuse
4.5.1        Total Dry Refuse Hourly Flow Rate 70,780  lb/h
4.5.2        Total Dry Refuse Per Pound Fuel 0.3612  lb/lb AF fuel

4.6 Heating Value Of Total Dry Refuse
4.6.1        Average Carbon Content Of Ash 0.0147  fraction
4.6.2        Heating Value Of Dry Refuse 212.59  Btu/lb

5. HEAT LOSS DUE TO DRY GAS

5.1 Carbon Burned Adjusted For Limestone
5.1.1        Carbon Burned 0.7217  lb/lb AF fuel
5.1.2        Carbon Adjusted For Limestone 0.7503  lb/lb AF fuel

 al = (CaCO3l * (56.0794/100.08935)) + ((CaCO3l/CaS) * (80.0622/100.08935) * XSO2) + 
 Wle = ((Wfea * af * ((Caf - (Cafa/(1 - Cfai)))) + Wbae' * (1 - Cba') * ((Cafa/(1 - Cfa)) - Caba))/((Cafa/(1 - 

CALCULATION SECTION - ALL VALUES BELOW CALCULATED BY EMBEDDED FORMULAS - DO NOT ENTER DATA BELOW THIS LINE - 
EXCEPT ASSUMED VALUES FOR ITERATIVE CALCULATIONS
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

Determine Amount Of Flue Gas

       Iterate to determine carbon dioxide volumetric content of dry flue gas.  Enter an assumed value for excess air.
       Compare resulting calculated oxygen content to the measure oxygen content.  Change assumed value of excess air until the difference between
       the calculated oxygen content value and the measured value oxygen content value is less than 1 percent of the assumed value.
       Use the calculated carbon dioxide value in subsequent calculations.

5.2  Air Heater Outlet

5.2.1        ASSUMED EXCESS AIR at AIR HEATER OUTLET 27.770  percent

5.2.2        Corrected Stoichiometric O2, lb/lb fuel 2.3455  lb/lb AF fuel
5.2.3        Corrected Stoichiometric N2, lb/lb fuel 7.7905  lb/lb AF fuel

5.2.4 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.2.4.1          Carbon Dioxide, weight fraction 2.7490  lb/lb AF fuel
5.2.4.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.2.4.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.6279  lb/lb AF fuel
5.2.4.4          Nitrogen from air, weight fraction 9.9539  lb/lb AF fuel
5.2.4.5          Nitrogen from fuel, weight fraction 0.0137  lb/lb AF fuel
5.2.4.6          Moisture from fuel, weight fraction 0.0726  lb/lb AF fuel
5.2.4.7          Moisture from hydrogen in fuel, weight fraction 0.4323  lb/lb AF fuel
5.2.4.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.2.4.9          Moisture from combustion air, weight fraction 0.0586  lb/lb AF fuel

5.2.5 Weight of DRY Products of Combustion - Air Heater OUTLET 13.3476  lb/lb AF fuel

5.2.6 Molecular Weight, lb/lb mole DRY FG - Air Heater OUTLET 30.6076  lb/lb mole

5.2.7 Weight of WET Products of Combustion - Air Heater OUTLET 13.9126  lb/lb AF fuel

5.2.8 Molecular Weight, lb/lb mole WET FG - Air Heater OUTLET 29.7629  lb/lb AF fuel

5.2.9 Dry Flue Gas Composition, Volume Basis, % Dry Flue Gas
5.2.9.1          Carbon Dioxide, volume percent 14.3234  percent volume
5.2.9.2          Sulfur Dioxide, volume percent 0.0111  percent volume
5.2.9.3          Oxygen from air, volume percent 4.5000  percent volume
5.2.9.4          Nitrogen from air, volume percent 81.0533  percent volume
5.2.9.5          Nitrogen from fuel, volume percent 0.1121  percent volume

100.0000  percent volume

5.2.10        Oxygen - MEASURED AT AIR HEATER OUTLET, % vol - dry FG 4.5  percent

5.2.11        Difference Calculated versus Measured Oxygen At Air Heater Outlet -0.000534978  percent

5.2.12        Carbon Dioxide, DRY vol. fraction 0.1432
5.2.13        Nitrogen (by difference), DRY vol. fraction 0.8118

5.2.14        Weight Dry FG At Air Heater OUTLET 13.2999  lb/lb AF fuel

5.2.15        Molecular Weight Of Dry Flue Gas At Air Heater OUTLET 30.6023  lb/lb mole

5.2.16 Wet Flue Gas Composition, Volume Basis, % Wet Flue Gas
5.2.16.1          Carbon Dioxide, volume percent 13.3625  percent volume
5.2.16.2          Sulfur Dioxide, volume percent 0.01032  percent volume
5.2.16.3          Oxygen from air, volume percent 4.1981  percent volume
5.2.16.4          Nitrogen from air, volume percent 75.6158  percent volume
5.2.16.5          Nitrogen from fuel, volume percent 0.1046  percent volume
5.2.16.6          Moisture from fuel, fuel hydrogen, limestone, and air 6.7086  percent volume

100.0000

5.2.17        Weight Wet FG At Air Heater OUTLET 13.8648  lb/lb AF fuel

5.2.18        Molecular Weight Of Wet Flue Gas At Air Heater OUTLET 29.7553  lb/lb mole

 H2O%out = (((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534) * 
(100)/(Wgcalcahoutwet/MWahoutwet)

Note:  Molecular weight of nitrogen in air (N2a) is 28.161 lb/lb mole per PTC 4 Sub-Section 5.11.1 to account 
for trace gases in air.

 O2stoich = (31.9988/12.01115) * Cb + (15.9994/2.01594) * Hf + (31.9998/32.064) * Sf - Of + (((Sf * 
31.9988/32.064) * (XSO2) * 31.9988 * 0.5/64.0128)

 MWahoutwet = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134) + ((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534)) 

 MWahoutdry = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134))
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

5.2.19 Weight Fraction of DRY Flue Gas Components
5.2.19.1          Oxygen, fraction weight 0.0471  fraction
5.2.19.2          Nitrogen, fraction weight 0.7470  fraction
5.2.19.3          Carbon Dioxide, fraction weight 0.2059  fraction
5.2.19.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.2.19.5          Sulfur Dioxide, fraction weight 0.0000  fraction

5.2.20 Weight Fraction of WET Flue Gas Components -NOT USED IN CALCULATION
5.2.20.1          Oxygen, fraction weight  fraction
5.2.20.2          Nitrogen, fraction weight  fraction
5.2.20.3          Carbon Dioxide, fraction weight  fraction
5.2.20.4          Carbon Monoxide, fraction weight  fraction
5.2.20.5          Sulfur Dioxide, fraction weight  fraction
5.2.20.6          Moisture, fraction weight  fraction

5.3  Air Heater Inlet

5.3.1        ASSUMED EXCESS AIR at AIR HEATER INLET 21.304  percent

5.3.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.3.2.1          Carbon Dioxide, weight fraction 2.7490  lb/lb AF fuel
5.3.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.3.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.4763  lb/lb AF fuel
5.3.2.4          Nitrogen from air, weight fraction 9.4502  lb/lb AF fuel
5.3.2.5          Nitrogen from fuel, weight fraction 0.0137  lb/lb AF fuel
5.3.2.6          Moisture from fuel, weight fraction 0.0726  lb/lb AF fuel
5.3.2.7          Moisture from hydrogen in fuel, weight fraction 0.4323  lb/lb AF fuel
5.3.2.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.3.2.9          Moisture from combustion air, weight fraction 0.0556  lb/lb AF fuel

5.3.3          Weight of DRY Products of Combustion - Air Heater INLET 12.6923  lb/lb AF fuel
5.3.4          Molecular Weight, lb/lb mole DRY FG - Air Heater INLET 30.6975  lb/lb mole

5.3.5          Weight of WET Products of Combustion - Air Heater INLET 13.2542  lb/lb AF fuel
5.3.6          Molecular Weight, lb/lb mole WET FG - Air Heater INLET 29.8078  lb/lb AF fuel

Volume Basis
5.3.7 Flue Gas Composition, Volume Basis, % DRY Flue Gas % Dry Flue Gas
5.3.7.1          Carbon Dioxide, volume percent 15.1073  percent volume
5.3.7.2          Sulfur Dioxide, volume percent 0.0117  percent volume
5.3.7.3          Oxygen from air, volume percent 3.6000  percent volume
5.3.7.4          Nitrogen from air, volume percent 81.1627  percent volume
5.3.7.5          Nitrogen from fuel, volume percent 0.1183  percent volume

100.0000  percent volume

5.3.8        Oxygen - MEASURED AT AIR HEATER INLET, % vol - dry FG 3.6  percent

5.3.9        Difference Calculated versus Measured Oxygen At Air Heater Inlet -0.000863113  percent

5.3.10        Carbon Dioxide, DRY vol. fraction 0.1511
5.3.11        Nitrogen (by difference), DRY vol. fraction 0.8089

5.3.12        Weight Dry FG At Air Heater INLET 12.7033  lb/lb AF fuel

5.3.13        Molecular Weight Of Dry Flue Gas At Air Heater INLET 30.8408  lb/lb mole
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

Volume Basis
5.3.14 Flue Gas Composition, Volume Basis, % Wet Flue Gas % Wet Flue Gas
5.3.14.1          Carbon Dioxide, volume percent 14.0474  percent volume
5.3.14.2          Sulfur Dioxide, volume percent 0.01085  percent volume
5.3.14.3          Oxygen from air, volume percent 3.3475  percent volume
5.3.14.4          Nitrogen from air, volume percent 75.4688  percent volume
5.3.14.5          Nitrogen from fuel, volume percent 0.1100  percent volume
5.3.14.6          Moisture from fuel, fuel hydrogen, limestone, and air 7.0154  percent volume

100.0000

5.3.15        Weight Wet FG At Air Heater INLET 13.2653  lb/lb AF fuel

5.3.16        Molecular Weight Of Wet Flue Gas At Air Heater INLET 29.9380  lb/lb mole

5.3.17 Weight Fraction of DRY Flue Gas Components
5.3.17.1          Oxygen, fraction weight 0.0374  fraction
5.3.17.2          Nitrogen, fraction weight 0.7386  fraction
5.3.17.3          Carbon Dioxide, fraction weight 0.2156  fraction
5.3.17.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.17.5          Sulfur Dioxide, fraction weight 0.0085  fraction

5.3.18 Weight Fraction of WET Flue Gas Components
5.3.18.1          Oxygen, fraction weight 0.0358  fraction
5.3.18.2          Nitrogen, fraction weight 0.7073  fraction
5.3.18.3          Carbon Dioxide, fraction weight 0.2065  fraction
5.3.18.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.18.5          Sulfur Dioxide, fraction weight 0.0081  fraction
5.3.18.6          Moisture, fraction weight 0.0422  fraction

5.4  CEM Sampling Location

5.4.1        ASSUMED EXCESS AIR at CEM SAMPLING LOCATION 23.157  percent

5.4.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.4.2.1          Carbon Dioxide, weight fraction 2.7490  lb/lb AF fuel
5.4.2.2          Sulfur Dioxide, weight fraction 0.0031  lb/lb AF fuel
5.4.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.5198  lb/lb AF fuel
5.4.2.4          Nitrogen from air, weight fraction 9.5945  lb/lb AF fuel
5.4.2.5          Nitrogen from fuel, weight fraction 0.0137  lb/lb AF fuel
5.4.2.6          Moisture from fuel, weight fraction 0.0726  lb/lb AF fuel
5.4.2.7          Moisture from hydrogen in fuel, weight fraction 0.4323  lb/lb AF fuel
5.4.2.8          Moisture from limestone, weight fraction 0.0014  lb/lb AF fuel
5.4.2.9          Moisture from combustion air, weight fraction 0.0565  lb/lb AF fuel

5.4.3          Weight of DRY Products of Combustion - CEM Sampling Location 12.8801  lb/lb AF fuel
5.4.4          Molecular Weight, lb/lb mole DRY FG - CEM Sampling Location 30.6708  lb/lb mole

5.4.5          Weight of WET Products of Combustion - CEM Sampling Location 13.4429  lb/lb AF fuel
5.4.6          Molecular Weight, lb/lb mole WET FG - CEM Sampling Location 29.7945  lb/lb mole

Volume Basis
5.4.7 Flue Gas Composition, Volume Basis, % WET or DRY Flue Gas % Wet Flue Gas
5.4.7.1 a          Carbon Dioxide, volume percent 13.8441  percent volume
5.4.7.2 a          Sulfur Dioxide, volume percent 0.0107  percent volume
5.4.7.3 a          Oxygen from air, volume percent 3.6000  percent volume
5.4.7.4 a          Nitrogen from air, volume percent 75.5125  percent volume
5.4.7.5 a          Nitrogen from fuel, volume percent 0.1084  percent volume
5.4.7.6 a          Moisture in flue gas, volume percent 6.9243  percent volume

100.0000  percent volume
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
 Test Start Time: 11:00 AM
 Test End Time: 3:00 PM
 Test Duration, hours: 4

Volume Basis
% Dry Flue Gas

5.4.7.1 b          Carbon Dioxide, volume percent 14.8740  percent volume
5.4.7.2 b          Sulfur Dioxide, volume percent 0.0115  percent volume
5.4.7.3 b          Oxygen from air, volume percent 3.8679  percent volume
5.4.7.4 b          Nitrogen from air, volume percent 81.1302  percent volume
5.4.7.5 b          Nitrogen from fuel, volume percent 0.1165  percent volume
5.4.7.6 b          Moisture in flue gas, volume percent 0.0000  percent volume

100.0000  percent volume

5.4.8        Oxygen - MEASURED AT CEM SAMPLING LOCATION, % vol - wet FG 3.6  percent volume

5.4.9        Difference Calculated versus Measured Oxygen At CEM Sample Port In Stack-0.000868122  percent

5.4.10        Sulfur Dioxide - MEASURE AT CEM SAMPLING LOCATION, ppm - dry FG 114.9  ppm

5.4.11        Difference Calculated versus Measure Sulfur Dioxide At CEM 9.78568E-05  percent

5.5 Determine Loss Due To Dry Gas

5.5.1  Enthalpy Coefficients For Gaseous Mixtures - From PTC 4 Sub-Section 5.19.11
Oxygen  

C0  -1.1891960E+02
C1  4.2295190E-01
C2  -1.6897910E-04
C3  3.7071740E-07
C4  -2.7439490E-10
C5  7.384742E-14

5.5.2 a        Flue Gas Constituent Enthalpy At tG15 5.111496E+01
5.5.3 a        Flue Gas Constituent Enthalpy At tA8 6.702388E+00

Nitrogen  
C0  -1.3472300E+02
C1  4.6872240E-01
C2  -8.8993190E-05
C3  1.1982390E-07
C4  -3.7714980E-11
C5  -3.5026400E-16

5.5.2 b        Flue Gas Constituent Enthalpy At tG15 5.6669989E+01
5.5.3 b        Flue Gas Constituent Enthalpy At tA8 7.5168742E+00

Carbon Dioxide  
C0  -8.5316190E+01
C1  1.9512780E-01
C2  3.5498060E-04
C3  -1.7900110E-07
C4  4.0682850E-11
C5  1.0285430E-17

5.5.2 c        Flue Gas Constituent Enthalpy At tG15 4.9592543E+01
5.5.3 c        Flue Gas Constituent Enthalpy At tA8 6.2194310E+00

Carbon Monoxide  
C0  -1.3574040E+02
C1  4.7377220E-01
C2  -1.0337790E-04
C3  1.5716920E-07
C4  -6.4869650E-11
C5  6.1175980E-15

5.5.2 d        Flue Gas Constituent Enthalpy At tG15 5.7274953E+01
5.5.3 d        Flue Gas Constituent Enthalpy At tA8 7.5832565E+00
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 Test Date: JANUARY 13, 2004
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 Test End Time: 3:00 PM
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Sulfur Dioxide
C0  -6.7416550E+01
C1  1.8238440E-01
C2  1.4862490E-04
C3  1.2737190E-08
C4  -7.3715210E-11
C5  2.8576470E-14

5.5.2 e        Flue Gas Constituent Enthalpy At tG15 3.6109522E+01
5.5.3 e        Flue Gas Constituent Enthalpy At tA8 4.5733958E+00

 General equation for constituent enthalpy:
 h = C0 + C1 * T + C2 * T² + C3 * T³ + C4 * T * T³ + C5 * T² * T³
 T = degrees Kelvin = (°F + 459.7)/1.8

5.5.4        Flue Gas Enthalpy
5.5.5          At Measured AH Outlet Temp - tG15 54.95  Btu/lb
5.5.6          At Measured AH Air Inlet Temp - tA8 7.21  Btu/lb

5.5.7        Dry Flue Gas Loss, as tested 634.93  Btu/lb AF fuel

5.6  HHV Percent Loss, as tested 4.93  percent

6. HEAT LOSS DUE TO MOISTURE CONTENT IN FUEL

6.1        Water Vapor Enthalpy at tG15 & 1 psia 1198.60  Btu/lb
6.2        Saturated Water Enthalpy at tA8 75.50  Btu/lb

6.3        Fuel Moisture Heat Loss, as tested 81.49  Btu/lb AF fuel

6.4  HHV Percent Loss, as tested 0.63  percent

7. HEAT LOSS DUE TO H2O FROM COMBUSTION OF H2 IN FUEL

7.1        H2O From H2 Heat Loss, as tested 485.57  Btu/lb AF fuel

7.2  HHV Percent Loss, as tested 3.77  percent

8. HEAT LOSS DUE TO COMBUSTIBLES (UNBURNED CARBON) IN ASH

8.1        Unburned Carbon In Ash Heat Loss 76.80  Btu/lb AF fuel

8.2  HHV Percent Loss, as tested 0.60  percent

9. HEAT LOSS DUE TO SENSIBLE HEAT IN TOTAL DRY REFUSE

9.1 Determine Dry Refuse Heat Loss Per Pound Of AF Fuel

9.1.1        Bottom Ash Heat Loss, as tested 12.67  Btu/lb AF fuel
9.1.2        Fly Ash Heat Loss, as tested 7.44  Btu/lb AF fuel

9.2  Total Dry Refuse Heat Loss, as tested 20.11  Btu/lb AF fuel

9.3  HHV Percent Loss, as tested 0.16  percent

 hwvtG15 = 0.4329 * tG15 + 3.958E-05 * (tG15)² + 1062.2 - PTC 4 Sub-Section 5.19.5

 hFGtG15 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2
 hFGtA8 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2
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 Test Date: JANUARY 13, 2004
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10.  HEAT LOSS DUE TO MOISTURE IN ENTERING AIR

10.1 Determine Air Flow

10.1.1 Dry Air Per Pound Of AF Fuel 13.26  lb/lb AF fuel

10.2 Heat Loss Due To Moisture In Entering Air

10.2.1 Enthalpy Of Leaving Water Vapor 151.99  Btu/lb AF fuel
10.2.2 Enthalpy Of Entering Water Vapor 52.74  Btu/lb AF fuel

10.2.3 Air Moisture Heat Loss, as tested 5.96  Btu/lb

10.3  HHV Percent Loss, as tested 0.05  percent

11. HEAT LOSS DUE TO LIMESTONE CALCINATION/SULFATION REACTIONS

 11.1 Loss To Calcination

11.1.1        Limestone Calcination Heat Loss 180.35  Btu/lb AF Fuel

 11.2 Loss To Moisture In Limestone

11.2.1        Limestone Moisture Heat Loss 1.60  Btu/lb AF Fuel

 11.3 Loss From Sulfation

11.3.1        Sulfation Heat Loss -315.59  Btu/lb AF Fuel

 11.4 Net Loss To Calcination/Sulfation

11.4.1        Net Limestone Reaction Heat Loss -133.64  Btu/lb AF Fuel

11.5  HHV Percent Loss -1.04  percent

12. HEAT LOSS DUE TO SURFACE RADIATION & CONVECTION

12.1  HHV Percent Loss 0.27  percent

12.1.1        Radiation & Convection Heat Loss 34.52  Btu/lb AF fuel

13. SUMMARY OF LOSSES - AS TESTED/GUARANTEE BASIS

As Tested
Btu/lb AF Fuel

13.1.1 634.93
13.1.2 81.49
13.1.3 485.57
13.1.4 76.80
13.1.5 20.11
13.1.6 5.96
13.1.7 -133.64
13.1.8 34.52

1,205.74
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 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 13, 2004
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As Tested
Percent Loss

13.1.9  Dry Flue Gas 4.93
13.1.10  Moisture In Fuel 0.63
13.1.11  H2O From H2 In Fuel 3.77
13.1.12  Unburned Combustibles In Refuse 0.60
13.1.13  Dry Refuse 0.16
13.1.14  Moisture In Combustion Air 0.05
13.1.15  Calcination/Sulfation -1.04
13.1.16  Radiation & Convection 0.27

9.36

13.2  Boiler Efficiency (100 - Total Losses), percent 90.64

14. HEAT INPUT TO WATER & STEAM

14.1 Enthalpies
14.1.1          Feedwater, Btu/lb 469.73  Btu/lb
14.1.2          Blow Down, Btu/lb 738.78  Btu/lb
14.1.3          Sootblowing, Btu/lb 0.00  Btu/lb
14.1.4          Desuperheating Spray Water - Main Steam, Btu/lb 279.65  Btu/lb
14.1.5          Main Steam, Btu/lb 1463.30  Btu/lb
14.1.6          Desuperheating Spray Water - Reheat Steam, Btu/lb 156.22  Btu/lb
14.1.7          Reheat Steam - Reheater Inlet, Btu/lb 1295.99  Btu/lb
14.1.8          Reheat Steam - Reheater Outlet, Btu/lb 1517.12  Btu/lb

14.2 Heat Output 2,286,862,656  Btu/h
2,288,632,676

15. HIGHER HEATING VALUE FUEL HEAT INPUT

15.1  Determine Fuel Heat Input Based on Calculated Efficiency

15.1.1        Fuel Heat Input 2,523,107,338  Btu/h

15.1.2        Fuel Burned - CALCULATED 195,933  lb/h

15.1.3        Difference Assumed versus Calculated Fuel Burned -9.18857E-06  percent
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

 DATA INPUT SECTION - INPUT ALL DATA REQUESTED IN SECTION 1 EXCEPT AS NOTED

 1. DATA REQUIRED FOR BOILER EFFICIENCY DETERMINATION

AS - TESTED

Average Value Units Symbol
1.1 Fuel
1.1.1        Feed Rate, lb/h 206,906  lb/h  Wfe - Summation feeder feed rates - FN-34-FT-508, 528, 548, 568, 588, 608, 628, 668

       Composition ("as fired")
1.1.2          Carbon, fraction 0.7235  lb/lb AF fuel  Cf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.3          Hydrogen, fraction 0.0472  lb/lb AF fuel  Hf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.4          Oxygen, fraction 0.0254  lb/lb AF fuel  Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.5          Nitrogen, fraction 0.0135  lb/lb AF fuel  Nf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.6          Sulfur, fraction 0.0456  lb/lb AF fuel  Sf - Laboratory analysis of coal samples obtained by grab sampling.
1.1.7          Ash, fraction 0.0706  lb/lb AF fuel  Af - Laboratory analysis of coal samples obtained by grab sampling.
1.1.8          Moisture, fraction 0.0739  lb/lb AF fuel  H2Of - Laboratory analysis of coal samples obtained by grab sampling.
1.1.9          Calcium, fraction 0.0000  lb/lb AF fuel  Caf - Laboratory analysis of coal samples obtained by grab sampling - assume a value of zero if not reported.
1.1.10          HHV 12,970  Btu/lb  HHV - Laboratory analysis of coal samples obtained by grab sampling.

1.2 Limestone
1.2.1        Feed Rate, lb/h 54,625  lb/h  Wle - Summation feeder feed rates - 2RN-53-010-Rate, 011, 012

       Composition ("as fired")
1.2.2          CaCO3, fraction 0.9181  lb/lb limestone  CaCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.3          MgCO3, fraction 0.0295  lb/lb limestone  MgCO3l - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.4          Inerts, fraction 0.0490  lb/lb limestone  Il - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.5          Moisture, fraction 0.0034  lb/lb limestone  H2Ol - Laboratory analysis of limestone samples obtained by grab sampling.
1.2.6        Carbonate Conversion, fraction 0.88668  XCO2 - Laboratory analysis of limestone samples obtained by grab sampling - assume value of 1 if not reported.

1.3 Bottom Ash
1.3.1        Temperature, °F at envelope boundary 463  °F  tba - Plant instrument.

       Composition
1.3.2          Organic Carbon, wt fraction 0.0004  lb/lb BA  Cbao - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.3          Inorganic Carbon, wt fraction 0.0000  lb/lb BA  Cbaio - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.4          Total Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0004  lb/lb BA  Cba = Cbao + Cbaio
1.3.5          Calcium, wt fraction 0.2099  lb/lb BA  Caba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.6          Carbonate as CO2, wt fraction 0.0000  lb/lb BA  CO2ba - Laboratory analysis of bottom ash samples obtained by grab sampling.
1.3.7      Bottom Ash Flow By Iterative Calculation - ENTER ASSUMED VALUE 30,240  lb/h  Wbae

                                                                                             TO BEGIN CALCULATION

1.4 Fly Ash
      Composition

1.4.1          Organic Carbon, wt fraction 0.0276  lb/lb FA  Cfao - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.2          Inorganic Carbon, wt fraction 0.0000  lb/lb FA  Cfaio - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.3          Carbon, wt fraction - CALCULATED VALUE DO NOT ENTER 0.0276  lb/lb FA  Cfa = Cfao + Cfaio
1.4.4          Calcium, wt fraction 0.2252  lb/lb FA  Cafa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.5          Carbonate as CO2, wt fraction 0.0000  lb/lb FA  CO2fa - Laboratory analysis of fly ash samples obtained by grab sampling.
1.4.6      Fly Ash Flow 36,608                      lb/hr  Wfam - Weight of fly ash from isokenetic sample colleciton.

1.5 Combustion Air
       Primary Air

Hot
1.5.1 Flow Rate, lb/h 1,682,824  lb/h  Wpae - Plant instrument.
1.5.2 Air Heater Inlet Temperature, °F 108  °F  tpa

Cold
1.5.3 Flow Rate, lb/h 38 lb/hr
1.5.4 Fan Outlet Temperature, oF 108  °F

       Secondary Air
1.5.5          Flow Rate, lb/h 721,210  lb/h  Wsae - Plant instrument.
1.5.6          Air Heater Inlet Temperature, °F 102  °F  tsa

       Intrex Blower
1.5.7          Flow Rate, lb/h 36,289                      lb/h  Wib - Plant instrument
1.5.8          Blower Outlet Temperature, oF 165  oF  tib

       Seal Pot Blowers 
1.5.9          Flow Rate, lb/h 45477  lb/h  Wspb - Plant instrument
1.5.10          Blower Outlet Temperature, oF 179  oF  tspb
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

1.6 Ambient Conditions
1.6.1        Ambient dry bulb temperature, °F 62.78  °F  ta
1.6.2        Ambient wet bulb temperature, °F 51.26  °F  tawb
1.6.3        Barometric pressure, inches Hg 30.24  inches Hg  Patm
1.6.4        Moisture in air, lbH2O/lb dry air 0.0051  lbH2O/lb dry air Calculated:  H2OA - From psychometric chart at temperatures ta and tawb adjusted to test Patm.

1.7 Flue Gas
At Air Heater Outlet

1.7.1          Temperature (measured), °F 305.82  °F  Tg15 - Weighted average from AH outlet plant instruments (based on PA and SA flow rates) THIS MAY NEED TO BE DETERMINED BY TEST EQUIPMENT LOCATED I N THE MANIFOLD DUCT
1.7.2          Temperature (unmeasured), °F Calculated

         Composition (wet)
1.7.3            O2 0.0450  percent volume  O2 - Weighted average from test instrument, may not have to weight depending on location of probes
1.7.4            CO2 Not Measured   percent volume  CO2
1.7.5            CO Not Measured   percent volume  CO
1.7.6            SO2 Not Measured   percent volume  SO2

At Air Heater Inlet
1.7.7          Temperature, °F 578.26  °F  tG14 - Plant Instrument

         Composition (wet)
1.7.8            O2 0.0360  percent volume
1.7.9            CO2 Not Measured  percent volume
1.7.10            CO Not Measured  percent volume
1.7.11            SO2 0.0041  percent volume measurement is in ppm

CEM Sample Extraction At Outlet Of Economizer
         Composition

1.7.12            O2, percent - WET basis 2.90  percent volume  O2stk
1.7.13            SO2, ppm - dry basis 114.9  ppm  SO2stk
1.7.14            NOx, ppm - dry basis Not Measured  ppm  Noxstk
1.7.15            CO, ppm - dry basis Not Measured  ppm  Costk
1.7.16            Particulate, mg/Nm³ Not Meausred  mg/Nm³ - 25° C  PARTstk

1.8 Feedwater
1.8.1        Pressure, psig 2030.0  psig  pfw - Plant instrument.
1.8.2        Temperature, °F 484.1  °F  tfw - Plant instrument.
1.8.3        Flow Rate, lb/h 1,810,754                 lb/h  FW - Plant instrument.

1.9 Continuous Blow Down
1.9.1        Pressure, psig (drum pressure) 2,560.0  psig  pbd - Plant instrument
1.9.2        Temperature, °F (sat. temp. @ drum pressure) 673.6  °F  tba - Saturated water temperature from steam table at drum pressure.
1.9.3        Flow Rate, lb/h 0.00  lb/h  BD - Estimated using flow characteristic of valve and number of turns open.

1.10 Sootblowing
1.10.1        Flow Rate, lb/hr 0.00 lb/hr SB - Plant instrument
1.10.2        Pressure, psig 0.00 psig psb - Plant instrument
1.10.3        Temperature, F 0.00 F tsb - plant instrument

1.11 Main Steam Desuperheating Water
1.11.1        Pressure, psig 2,697.7  psig  pdsw - Plant instrument.
1.11.2        Temperature, °F 308.1  °F  tdsw - Plant instrument.
1.11.3        Flow Rate, lb/h 30,013  lb/h  DSW - Plant instrument.

1.12 Main Steam
1.12.1        Pressure, psig (superheater outlet) 2,400.5 psig  pms - Plant instrument.
1.12.2        Temperature, °F 1,003.4  °F  tms - Plant instrument.
1.12.3        Flow Rate, lb/h 1,840,767  lb/h  MS - Plant instrument - Not required to determine boiler efficiency - For information only.

1.13 Reheat Steam Desuperheating Water
1.13.1        Pressure, psig 725.58  psig  pdswrh - Plant instrument.
1.13.2        Temperature, °F 188.62  °F  tdswrh - Plant instrument.
1.13.3        Flow Rate, lb/h 472  lb/h  DSWrh - Plant instrument.

1.14 Reheat Steam
1.14.1        Inlet Pressure, psig 568.24  psig  prhin - Plant instrument.
1.14.2        Inlet Temperature, °F 607.19  °F  trhin - Plant instrument.
1.14.3        Outlet Pressure, psig 568.76  psig  prhout - Plant instrument.
1.14.4        Outlet Temperature, °F 1,001.91  °F  trhout - Plant instrument.
1.14.5        Inlet Flow, lb/hr 1,768,905  lb/hr  RHin - From turbine heat.
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

2. REFERENCE TEMPERATURES

2.1  Average Air Heater Inlet Temperature 107.36

3.  SULFUR CAPTURE
 The calculation of efficiency for a circulating fluid bed steam generator that includes injection of a reactive sorbent material, such as limestone, to reduce
 sulfur dioxide emissions is an iterative calculation to minimize the number of parameters that have to be measured and the number of laboratory material 
 analyses that must be performed.  This both reduces the cost of the test and increases the accuracy by minimizing the impact of field and laboratory
 instrument inaccuracies.

 To begin the process, assume a fuel flow rate.  The fuel flow rate is required to complete the material balances necessary to determine the amount of
 limestone used and the effect of the limestone reaction on the boiler efficiency.  The resulting boiler efficiency is used to calculate a value for the fuel 
 flow rate.  If the calculated flow rate is more than 1 percent different than the assumed flow rate, a new value for fuel flow rate is selected and the efficiency
 calculation is repeated.  This process is repeated until the assumed value for fuel flow and the calculated value for fuel flow differ by less than 1 percent of
 of the value of the calculated fuel flow rate.

3.1   ASSUMED FUEL FLOW RATE, lb/h 189,635  lb/h

3.2  ASSUMED SULFUR EMISSIONS, fraction 0.0322  fraction Can get reading from CEMS system
3.3  Sulfur Capture, fraction 0.9678

4. ASH PRODUCTION AND LIMESTONE CONSUMPTION

4.1  Accumulation of Bed Inventory 0  lb/h

4.2  Corrected Ash Carbon Content
4.2.1        Bottom Ash, fraction 0.0004  lb/lb BA
4.2.2        Fly Ash, fraction 0.0276  lb/lb FA

4.3 Bottom Ash Flow Rate
4.3.1        Total bottom ash including bed change 30,239.9610800  lb/h

4.4 Limestone Flow Rate

       Iterate to determine calcium to sulfur ratio and limestone flow rate.  Enter an assumed value for the calcium to sulfur ratio.
       Compare resulting calculated calcium to sulfur ratio to assumed value.  Change assumed value until the difference between
       the assumed value and the calculated value is less than 1 percent of the assumed value.

4.4.1        ASSUMED CALCIUM to SULFUR RATIO 1.858457038  mole Ca/mole S
4.4.2        Solids From Limestone - estimated 0.959955857  lb/lb limestone
4.4.3        Limestone Flow Rate - estimated 54625  lb/h
4.4.4        Calculated Calcium to Sulfur Ratio 1.858452254  mole Ca/mole S

Limestone Flow Rate from PI Data 54,625
4.4.5        Difference Estimated vs Assumed - Ca:S -0.000257424  percent

4.4.6 Calculated Fly Ash Flow Rate 36,608  lb/h

4.4.7       Difference Calculated vs Measured (0.0000000017)  percent

4.5 Total Dry Refuse
4.5.1        Total Dry Refuse Hourly Flow Rate 66,848  lb/h
4.5.2        Total Dry Refuse Per Pound Fuel 0.3525  lb/lb AF fuel

4.6 Heating Value Of Total Dry Refuse
4.6.1        Average Carbon Content Of Ash 0.0153  fraction
4.6.2        Heating Value Of Dry Refuse 221.79  Btu/lb

5. HEAT LOSS DUE TO DRY GAS

5.1 Carbon Burned Adjusted For Limestone
5.1.1        Carbon Burned 0.7181  lb/lb AF fuel
5.1.2        Carbon Adjusted For Limestone 0.7473  lb/lb AF fuel

CALCULATION SECTION - ALL VALUES BELOW CALCULATED BY EMBEDDED FORMULAS - DO NOT ENTER DATA BELOW THIS LINE - 
EXCEPT ASSUMED VALUES FOR ITERATIVE CALCULATIONS

 al = (CaCO3l * (56.0794/100.08935)) + ((CaCO3l/CaS) * (80.0622/100.08935) * XSO2) + 
 Wle = ((Wfea * af * ((Caf - (Cafa/(1 - Cfai)))) + Wbae' * (1 - Cba') * ((Cafa/(1 - Cfa)) - Caba))/((Cafa/(1 - 
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 Test Date: JANUARY 14, 2004
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 Test Duration, hours: 4

Determine Amount Of Flue Gas

       Iterate to determine carbon dioxide volumetric content of dry flue gas.  Enter an assumed value for excess air.
       Compare resulting calculated oxygen content to the measure oxygen content.  Change assumed value of excess air until the difference between
       the calculated oxygen content value and the measured value oxygen content value is less than 1 percent of the assumed value.
       Use the calculated carbon dioxide value in subsequent calculations.

5.2  Air Heater Outlet

5.2.1        ASSUMED EXCESS AIR at AIR HEATER OUTLET 27.75  percent

5.2.2        Corrected Stoichiometric O2, lb/lb fuel 2.3184  lb/lb AF fuel
5.2.3        Corrected Stoichiometric N2, lb/lb fuel 7.7006  lb/lb AF fuel

5.2.4 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.2.4.1          Carbon Dioxide, weight fraction 2.7382  lb/lb AF fuel
5.2.4.2          Sulfur Dioxide, weight fraction 0.0029  lb/lb AF fuel
5.2.4.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.6213  lb/lb AF fuel
5.2.4.4          Nitrogen from air, weight fraction 9.8374  lb/lb AF fuel
5.2.4.5          Nitrogen from fuel, weight fraction 0.0135  lb/lb AF fuel
5.2.4.6          Moisture from fuel, weight fraction 0.0739  lb/lb AF fuel
5.2.4.7          Moisture from hydrogen in fuel, weight fraction 0.4214  lb/lb AF fuel
5.2.4.8          Moisture from limestone, weight fraction 0.0010  lb/lb AF fuel
5.2.4.9          Moisture from combustion air, weight fraction 0.0647  lb/lb AF fuel

5.2.5 Weight of DRY Products of Combustion - Air Heater OUTLET 13.2134  lb/lb AF fuel

5.2.6 Molecular Weight, lb/lb mole DRY FG - Air Heater OUTLET 30.6226  lb/lb mole

5.2.7 Weight of WET Products of Combustion - Air Heater OUTLET 13.7743  lb/lb AF fuel

5.2.8 Molecular Weight, lb/lb mole WET FG - Air Heater OUTLET 29.7741  lb/lb AF fuel

5.2.9 Dry Flue Gas Composition, Volume Basis, % Dry Flue Gas
5.2.9.1          Carbon Dioxide, volume percent 14.4191  percent volume
5.2.9.2          Sulfur Dioxide, volume percent 0.0106  percent volume
5.2.9.3          Oxygen from air, volume percent 4.5000  percent volume
5.2.9.4          Nitrogen from air, volume percent 80.9584  percent volume
5.2.9.5          Nitrogen from fuel, volume percent 0.1119  percent volume

100.0000  percent volume

5.2.10        Oxygen - MEASURED AT AIR HEATER OUTLET, % vol - dry FG 4.5  percent

5.2.11        Difference Calculated versus Measured Oxygen At Air Heater Outlet -2.97191E-06  percent

5.2.12        Carbon Dioxide, DRY vol. fraction 0.1442
5.2.13        Nitrogen (by difference), DRY vol. fraction 0.8108

5.2.14        Weight Dry FG At Air Heater OUTLET 13.1631  lb/lb AF fuel

5.2.15        Molecular Weight Of Dry Flue Gas At Air Heater OUTLET 30.6194  lb/lb mole

5.2.16 Wet Flue Gas Composition, Volume Basis, % Wet Flue Gas
5.2.16.1          Carbon Dioxide, volume percent 13.4486  percent volume
5.2.16.2          Sulfur Dioxide, volume percent 0.00989  percent volume
5.2.16.3          Oxygen from air, volume percent 4.1971  percent volume
5.2.16.4          Nitrogen from air, volume percent 75.5094  percent volume
5.2.16.5          Nitrogen from fuel, volume percent 0.1043  percent volume
5.2.16.6          Moisture from fuel, fuel hydrogen, limestone, and air 6.7307  percent volume

100.0000

5.2.17        Weight Wet FG At Air Heater OUTLET 13.7241  lb/lb AF fuel

5.2.18        Molecular Weight Of Wet Flue Gas At Air Heater OUTLET 29.7682  lb/lb mole

 MWahoutdry = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134))

 H2O%out = (((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534) * 
(100)/(Wgcalcahoutwet/MWahoutwet)

Note:  Molecular weight of nitrogen in air (N2a) is 28.161 lb/lb mole per PTC 4 Sub-Section 5.11.1 to account 
for trace gases in air.

 O2stoich = (31.9988/12.01115) * Cb + (15.9994/2.01594) * Hf + (31.9998/32.064) * Sf - Of + (((Sf * 
31.9988/32.064) * (XSO2) * 31.9988 * 0.5/64.0128)

 MWahoutwet = Wgcalc/((CO2calc/44.0095) + (SO2calc/64.0629) + (O2calc/31.9988) + (N2acalc/28.161) + 
(Nf/28.0134) + ((H2Of + H2Oh2 + H2Ol/f + H2Oair)/18.01534)) 
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

5.2.19 Weight Fraction of DRY Flue Gas Components
5.2.19.1          Oxygen, fraction weight 0.0470  fraction
5.2.19.2          Nitrogen, fraction weight 0.7457  fraction
5.2.19.3          Carbon Dioxide, fraction weight 0.2073  fraction
5.2.19.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.2.19.5          Sulfur Dioxide, fraction weight 0.0000  fraction

5.2.20 Weight Fraction of WET Flue Gas Components - NOT USED IN CALCULATION
5.2.20.1          Oxygen, fraction weight  fraction
5.2.20.2          Nitrogen, fraction weight  fraction
5.2.20.3          Carbon Dioxide, fraction weight  fraction
5.2.20.4          Carbon Monoxide, fraction weight  fraction
5.2.20.5          Sulfur Dioxide, fraction weight  fraction
5.2.20.6          Moisture, fraction weight  fraction

5.3  Air Heater Inlet

5.3.1        ASSUMED EXCESS AIR at AIR HEATER INLET 21.28  percent

5.3.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.3.2.1          Carbon Dioxide, weight fraction 2.7382  lb/lb AF fuel
5.3.2.2          Sulfur Dioxide, weight fraction 0.0029  lb/lb AF fuel
5.3.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.4713  lb/lb AF fuel
5.3.2.4          Nitrogen from air, weight fraction 9.3390  lb/lb AF fuel
5.3.2.5          Nitrogen from fuel, weight fraction 0.0135  lb/lb AF fuel
5.3.2.6          Moisture from fuel, weight fraction 0.0739  lb/lb AF fuel
5.3.2.7          Moisture from hydrogen in fuel, weight fraction 0.4214  lb/lb AF fuel
5.3.2.8          Moisture from limestone, weight fraction 0.0010  lb/lb AF fuel
5.3.2.9          Moisture from combustion air, weight fraction 0.0614  lb/lb AF fuel

5.3.3          Weight of DRY Products of Combustion - Air Heater INLET 12.5649  lb/lb AF fuel
5.3.4          Molecular Weight, lb/lb mole DRY FG - Air Heater INLET 30.7133  lb/lb mole

5.3.5          Weight of WET Products of Combustion - Air Heater INLET 13.1226  lb/lb AF fuel
5.3.6          Molecular Weight, lb/lb mole WET FG - Air Heater INLET 29.8201  lb/lb AF fuel

Volume Basis
5.3.7 Flue Gas Composition, Volume Basis, % DRY Flue Gas % Dry Flue Gas
5.3.7.1          Carbon Dioxide, volume percent 15.2082  percent volume
5.3.7.2          Sulfur Dioxide, volume percent 0.0112  percent volume
5.3.7.3          Oxygen from air, volume percent 3.6000  percent volume
5.3.7.4          Nitrogen from air, volume percent 81.0627  percent volume
5.3.7.5          Nitrogen from fuel, volume percent 0.1180  percent volume

100.0000  percent volume

5.3.8        Oxygen - MEASURED AT AIR HEATER INLET, % vol - dry FG 3.6  percent

5.3.9        Difference Calculated versus Measured Oxygen At Air Heater Inlet -1.6827E-05  percent

5.3.10        Carbon Dioxide, DRY vol. fraction 0.1521
5.3.11        Nitrogen (by difference), DRY vol. fraction 0.8078

5.3.12        Weight Dry FG At Air Heater INLET 12.5771  lb/lb AF fuel

5.3.13        Molecular Weight Of Dry Flue Gas At Air Heater INLET 30.8578  lb/lb mole
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

Volume Basis
5.3.14 Flue Gas Composition, Volume Basis, % Wet Flue Gas % Wet Flue Gas
5.3.14.1          Carbon Dioxide, volume percent 14.1384  percent volume
5.3.14.2          Sulfur Dioxide, volume percent 0.01040  percent volume
5.3.14.3          Oxygen from air, volume percent 3.3468  percent volume
5.3.14.4          Nitrogen from air, volume percent 75.3603  percent volume
5.3.14.5          Nitrogen from fuel, volume percent 0.1097  percent volume
5.3.14.6          Moisture from fuel, fuel hydrogen, limestone, and air 7.0345  percent volume

100.0000

5.3.15        Weight Wet FG At Air Heater INLET 13.1348  lb/lb AF fuel

5.3.16        Molecular Weight Of Wet Flue Gas At Air Heater INLET 29.9514  lb/lb mole

5.3.17 Weight Fraction of DRY Flue Gas Components
5.3.17.1          Oxygen, fraction weight 0.0373  fraction
5.3.17.2          Nitrogen, fraction weight 0.7372  fraction
5.3.17.3          Carbon Dioxide, fraction weight 0.2169  fraction
5.3.17.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.17.5          Sulfur Dioxide, fraction weight 0.0085  fraction

5.3.18 Weight Fraction of WET Flue Gas Components
5.3.18.1          Oxygen, fraction weight 0.0357  fraction
5.3.18.2          Nitrogen, fraction weight 0.7059  fraction
5.3.18.3          Carbon Dioxide, fraction weight 0.2077  fraction
5.3.18.4          Carbon Monoxide, fraction weight 0.0000  fraction
5.3.18.5          Sulfur Dioxide, fraction weight 0.0082  fraction
5.3.18.6          Moisture, fraction weight 0.0423  fraction

5.4  CEM Sampling Location

5.4.1        ASSUMED EXCESS AIR at CEM SAMPLING LOCATION 18.12  percent

5.4.2 Flue Gas Composition, Weight Basis, lb/lb AF Fuel
5.4.2.1          Carbon Dioxide, weight fraction 2.7382  lb/lb AF fuel
5.4.2.2          Sulfur Dioxide, weight fraction 0.0029  lb/lb AF fuel
5.4.2.3          Oxygen from air less oxygen to sulfur capture, weight fraction 0.3982  lb/lb AF fuel
5.4.2.4          Nitrogen from air, weight fraction 9.0962  lb/lb AF fuel
5.4.2.5          Nitrogen from fuel, weight fraction 0.0135  lb/lb AF fuel
5.4.2.6          Moisture from fuel, weight fraction 0.0739  lb/lb AF fuel
5.4.2.7          Moisture from hydrogen in fuel, weight fraction 0.4214  lb/lb AF fuel
5.4.2.8          Moisture from limestone, weight fraction 0.0010  lb/lb AF fuel
5.4.2.9          Moisture from combustion air, weight fraction 0.0598  lb/lb AF fuel

5.4.3          Weight of DRY Products of Combustion - CEM Sampling Location 12.2489  lb/lb AF fuel
5.4.4          Molecular Weight, lb/lb mole DRY FG - CEM Sampling Location 30.7612  lb/lb mole

5.4.5          Weight of WET Products of Combustion - CEM Sampling Location 12.8050  lb/lb AF fuel
5.4.6          Molecular Weight, lb/lb mole WET FG - CEM Sampling Location 29.8443  lb/lb mole

Volume Basis
5.4.7 Flue Gas Composition, Volume Basis, % WET or DRY Flue Gas % Wet Flue Gas
5.4.7.1 a          Carbon Dioxide, volume percent 14.5007  percent volume
5.4.7.2 a          Sulfur Dioxide, volume percent 0.0107  percent volume
5.4.7.3 a          Oxygen from air, volume percent 2.9000  percent volume
5.4.7.4 a          Nitrogen from air, volume percent 75.2819  percent volume
5.4.7.5 a          Nitrogen from fuel, volume percent 0.1125  percent volume
5.4.7.6 a          Moisture in flue gas, voluem percent 7.1942  percent volume

100.0000  percent volume
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

Volume Basis
% Dry Flue Gas

5.4.7.1 b          Carbon Dioxide, volume percent 15.6248  percent volume
5.4.7.2 b          Sulfur Dioxide, volume percent 0.0115  percent volume
5.4.7.3 b          Oxygen from air, volume percent 3.1248  percent volume
5.4.7.4 b          Nitrogen from air, volume percent 81.1177  percent volume
5.4.7.5 b          Nitrogen from fuel, volume percent 0.1212  percent volume
5.4.7.6 b          Moisture in flue gas, voluem percent 0.0000  percent volume

100.0000  percent volume

5.4.8        Oxygen - MEASURED AT CEM SAMPLING LOCATION, % vol - wet FG 2.9  percent volume

5.4.9        Difference Calculated versus Measured Oxygen At CEM Sample Port In Stack8.00226E-06  percent

5.4.10        Sulfur Dioxide - MEASURE AT CEM SAMPLING LOCATION, ppm - dry FG 114.9  ppm

5.4.11        Difference Calculated versus Measure Sulfur Dioxide At CEM -0.00034795  percent

5.5 Determine Loss Due To Dry Gas

5.5.1  Enthalpy Coefficients For Gaseous Mixtures - From PTC 4 Sub-Section 5.19.11
Oxygen  

C0  -1.1891960E+02
C1  4.2295190E-01
C2  -1.6897910E-04
C3  3.7071740E-07
C4  -2.7439490E-10
C5  7.384742E-14

5.5.2 a        Flue Gas Constituent Enthalpy At tG15 5.096182E+01
5.5.3 a        Flue Gas Constituent Enthalpy At tA8 6.670957E+00

Nitrogen  
C0  -1.3472300E+02
C1  4.6872240E-01
C2  -8.8993190E-05
C3  1.1982390E-07
C4  -3.7714980E-11
C5  -3.5026400E-16

5.5.2 b        Flue Gas Constituent Enthalpy At tG15 5.6502462E+01
5.5.3 b        Flue Gas Constituent Enthalpy At tA8 7.4816825E+00

Carbon Dioxide  
C0  -8.5316190E+01
C1  1.9512780E-01
C2  3.5498060E-04
C3  -1.7900110E-07
C4  4.0682850E-11
C5  1.0285430E-17

5.5.2 c        Flue Gas Constituent Enthalpy At tG15 4.9437727E+01
5.5.3 c        Flue Gas Constituent Enthalpy At tA8 6.1900302E+00

Carbon Monoxide  
C0  -1.3574040E+02
C1  4.7377220E-01
C2  -1.0337790E-04
C3  1.5716920E-07
C4  -6.4869650E-11
C5  6.1175980E-15

5.5.2 d        Flue Gas Constituent Enthalpy At tG15 5.7105255E+01
5.5.3 d        Flue Gas Constituent Enthalpy At tA8 7.5477452E+00
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

Sulfur Dioxide
C0  -6.7416550E+01
C1  1.8238440E-01
C2  1.4862490E-04
C3  1.2737190E-08
C4  -7.3715210E-11
C5  2.8576470E-14

5.5.2 e        Flue Gas Constituent Enthalpy At tG15 3.5997781E+01
5.5.3 e        Flue Gas Constituent Enthalpy At tA8 4.5518156E+00

 General equation for constituent enthalpy:
 h = C0 + C1 * T + C2 * T² + C3 * T³ + C4 * T * T³ + C5 * T² * T³
 T = degrees Kelvin = (°F + 459.7)/1.8

5.5.4        Flue Gas Enthalpy
5.5.5          At Measured AH Outlet Temp - tG15 54.78  Btu/lb
5.5.6          At Measured AH Air Inlet Temp - tA8 7.18  Btu/lb

5.5.7        Dry Flue Gas Loss, as tested 626.59  Btu/lb AF fuel

5.6  HHV Percent Loss, as tested 4.83  percent

6. HEAT LOSS DUE TO MOISTURE CONTENT IN FUEL

6.1        Water Vapor Enthalpy at tG15 & 1 psia 1198.29  Btu/lb
6.2        Saturated Water Enthalpy at tA8 75.36  Btu/lb

6.3        Fuel Moisture Heat Loss, as tested 82.96  Btu/lb AF fuel

6.4  HHV Percent Loss, as tested 0.64  percent

7. HEAT LOSS DUE TO H2O FROM COMBUSTION OF H2 IN FUEL

7.1        H2O From H2 Heat Loss, as tested 473.25  Btu/lb AF fuel

7.2  HHV Percent Loss, as tested 3.65  percent

8. HEAT LOSS DUE TO COMBUSTIBLES (UNBURNED CARBON) IN ASH

8.1        Unburned Carbon In Ash Heat Loss 78.18  Btu/lb AF fuel

8.2  HHV Percent Loss, as tested 0.60  percent

9. HEAT LOSS DUE TO SENSIBLE HEAT IN TOTAL DRY REFUSE

9.1 Determine Dry Refuse Heat Loss Per Pound Of AF Fuel

9.1.1        Bottom Ash Heat Loss, as tested 14.17  Btu/lb AF fuel
9.1.2        Fly Ash Heat Loss, as tested 7.66  Btu/lb AF fuel

9.2  Total Dry Refuse Heat Loss, as tested 21.83  Btu/lb AF fuel

9.3  HHV Percent Loss, as tested 0.17  percent

 hFGtG15 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2
 hFGtA8 = O2wt * hO2 + N2wt * hN2 + CO2wt * hCO2 + COwt * hCO + SO2wt * hSO2

 hwvtG15 = 0.4329 * tG15 + 3.958E-05 * (tG15)² + 1062.2 - PTC 4 Sub-Section 5.19.5
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

10.  HEAT LOSS DUE TO MOISTURE IN ENTERING AIR

10.1 Determine Air Flow

10.1.1 Dry Air Per Pound Of AF Fuel 13.10  lb/lb AF fuel

10.2 Heat Loss Due To Moisture In Entering Air

10.2.1 Enthalpy Of Leaving Water Vapor 151.65  Btu/lb AF fuel
10.2.2 Enthalpy Of Entering Water Vapor 52.67  Btu/lb AF fuel

10.2.3 Air Moisture Heat Loss, as tested 6.55  Btu/lb

10.3  HHV Percent Loss, as tested 0.05  percent

11. HEAT LOSS DUE TO LIMESTONE CALCINATION/SULFATION REACTIONS

 11.1 Loss To Calcination

11.1.1        Limestone Calcination Heat Loss 184.53  Btu/lb AF Fuel

 11.2 Loss To Moisture In Limestone

11.2.1        Limestone Moisture Heat Loss 1.09  Btu/lb AF Fuel

 11.3 Loss From Sulfation

11.3.1        Sulfation Heat Loss -297.01  Btu/lb AF Fuel

 11.4 Net Loss To Calcination/Sulfation

11.4.1        Net Limestone Reaction Heat Loss -111.39  Btu/lb AF Fuel

11.5  HHV Percent Loss -0.86  percent

12. HEAT LOSS DUE TO SURFACE RADIATION & CONVECTION

12.1  HHV Percent Loss 0.27  percent

12.1.1        Radiation & Convection Heat Loss 35.62  Btu/lb AF fuel

13. SUMMARY OF LOSSES - AS TESTED/GUARANTEE BASIS

As Tested
Btu/lb AF Fuel

13.1.1 626.59
13.1.2 82.96
13.1.3 473.25
13.1.4 78.18
13.1.5 21.83
13.1.6 6.55
13.1.7 -111.39
13.1.8 35.62

1,213.60
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Jacksonville Electric Authority 
 Unit Tested: Northside Unit 2 Boiler Efficiency: 90.64
 Test Date: JANUARY 14, 2004
 Test Start Time: 10:15 AM
 Test End Time: 2:15 PM
 Test Duration, hours: 4

As Tested
Percent Loss

13.1.9  Dry Flue Gas 4.83
13.1.10  Moisture In Fuel 0.64
13.1.11  H2O From H2 In Fuel 3.65
13.1.12  Unburned Combustibles In Refuse 0.60
13.1.13  Dry Refuse 0.17
13.1.14  Moisture In Combustion Air 0.05
13.1.15  Calcination/Sulfation -0.86
13.1.16  Radiation & Convection 0.27

9.36

13.2  Boiler Efficiency (100 - Total Losses), percent 90.64

14. HEAT INPUT TO WATER & STEAM

14.1 Enthalpies
14.1.1          Feedwater, Btu/lb 469.20  Btu/lb
14.1.2          Blow Down, Btu/lb 738.25  Btu/lb
14.1.3          Sootblowing, Btu/lb 0.00  Btu/lb
14.1.4          Desuperheating Spray Water - Main Steam, Btu/lb 282.79  Btu/lb
14.1.5          Main Steam, Btu/lb 1463.41  Btu/lb
14.1.6          Desuperheating Spray Water - Reheat Steam, Btu/lb 158.25  Btu/lb
14.1.7          Reheat Steam - Reheater Inlet, Btu/lb 1295.99  Btu/lb
14.1.8          Reheat Steam - Reheater Outlet, Btu/lb 1518.20  Btu/lb

14.2 Heat Output 2,229,406,364  Btu/h
2,231,155,818

15. HIGHER HEATING VALUE FUEL HEAT INPUT

15.1  Determine Fuel Heat Input Based on Calculated Efficiency

15.1.1        Fuel Heat Input 2,459,546,374  Btu/h

15.1.2        Fuel Burned - CALCULATED 189,633  lb/h

15.1.3        Difference Assumed versus Calculated Fuel Burned 0.000711725  percent
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The Northside Generating Station Repowering project provided JEA (formerly the 
Jacksonville Electric Authority) with the two largest circulating fluidized bed (CFB) 
boilers in the world.  The agreement between the US Department of Energy (DOE) and 
JEA covering DOE participation in the Northside Unit 2 project required JEA to 
demonstrate the ability of the unit to utilize a variety of different fuels.  Black and 
Veatch Corporation (B&V) contracted Clean Air Engineering, Inc. (CleanAir) to 
perform the air emission measurements required as part of the demonstration test 
program.  This report covers air emission measurements obtained during the firing of 
100% Pittsburgh No. 8 coal to the unit. 
 
The test program included the measurement of the following parameters: 
 

• particulate matter (PM), [SDA Inlet and Stack]; 
• sulfur dioxide (SO2), [SDA Inlet]; 
• fluoride (F), [Stack]; 
• dibenzo-p-dioxins and dibenzofurans (PCDD/F), [Stack]; 
• lead (Pb), [Stack]; 
• speciation of mercury (Hg0, Hg2+, Hgtp), [SDA Inlet and Stack]; 
• ammonia (NH3). 

 
 
The field portion of the test program took place at the Unit 2 SDA Inlet and Stack 
locations on January 13 and 14, 2004.  Coordinating the field portion of the testing 
were: 
 
   T. Compaan – Black And Veatch 
   R. Huggins – Black And Veatch 
   W. Goodrich - JEA 
   K. Davis - JEA 
   J. Martin - RMB 
   J. Stroud - Clean Air Engineering 
 
Table 1-1 contains a summary of the specific test locations, various reference methods 
and sampling periods for each of the sources sampled during the program. 
 
The results of the test program are summarized in Table 1-2.  A more detailed 
presentation of the test data is contained in Tables 2-1 through 2-11.  Process data 
collected during the test program is contained in Appendix H. 

1 Project Overview 
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Table 1-1: 

Summary of Air Emission Field Test Program 
Run 

Number Location Method Analyte Date
Start 
Time

End 
Time Notes

1 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/13/04 11:26 12:36
2 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/13/04 13:26 15:01
3 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/13/04 16:50 18:38
1 Unit 2 SDA Inlet Method 6C SO2 1/13/04 11:26 12:26
2 Unit 2 SDA Inlet Method 6C SO2 1/13/04 13:28 14:28
3 Unit 2 SDA Inlet Method 6C SO2 1/13/04 16:52 17:52
1 Unit 2 SDA Inlet Ontario Hydro Mercury 1/13/04 11:19 14:44
2 Unit 2 SDA Inlet Ontario Hydro Mercury 1/13/04 15:50 18:08
3 Unit 2 SDA Inlet Ontario Hydro Mercury 1/13/04 18:40 20:47
1 Unit 2 Stack Ontario Hydro Mercury 1/13/04 11:19 14:42
2 Unit 2 Stack Ontario Hydro Mercury 1/13/04 15:50 18:00
3 Unit 2 Stack Ontario Hydro Mercury 1/13/04 18:40 20:45
1 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/13/04 10:42 12:51
2 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/13/04 13:26 15:34
3 Unit 2 Stack USEPA Method 5/29 Particulate/Metals 1/13/04 16:50 19:04

4 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/14/04 10:10 11:15
5 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/14/04 11:58 13:40
6 Unit 2 SDA Inlet USEPA Method 17 Particulate 1/14/04 14:31 15:50
4 Unit 2 SDA Inlet Method 6C SO2 1/14/04 10:11 11:11
5 Unit 2 SDA Inlet Method 6C SO2 1/14/04 12:00 13:00
6 Unit 2 SDA Inlet Method 6C SO2 1/14/04 14:32 15:32
1 Unit 2 Stack USEPA Method 13B Total Fluorides 1/14/04 13:06 14:15
2 Unit 2 Stack USEPA Method 13B Total Fluorides 1/14/04 14:24 15:33
3 Unit 2 Stack USEPA Method 13B Total Fluorides 1/14/04 16:11 17:22
1 Unit 2 Stack USEPA Method 23 PCDD/F 1/14/04 07:51 11:02
2 Unit 2 Stack USEPA Method 23 PCDD/F 1/14/04 11:14 14:28
3 Unit 2 Stack USEPA Method 23 PCDD/F 1/14/04 14:42 17:52
1 Unit 2 Stack CTM-027 Ammonia 1/14/04 08:02 09:14
2 Unit 2 Stack CTM-027 Ammonia 1/14/04 09:42 11:28
3 Unit 2 Stack CTM-027 Ammonia 1/14/04 11:41 12:47

Notes:

022304  115802

Sulfur dioxide concentrations (ppmdv) were converted into the mass emission rate (lb/hr) using the volumetric flow rate from concurrently conducted 
EPA Method 17 test runs.
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Table 1-2: 
Summary of Test Results 

 
Source Sampling Average 
 Constituent Method Emission 
 
Unit 2 SDA Inlet 
 Sulfur Dioxide (ppmdv), Runs 1-3 EPA M6C 115.8 
 Sulfur Dioxide (lb/MMBtu), Runs 1-3 EPA M6C/19 0.2405 
 Sulfur Dioxide (ppmdv), Runs 4-6 EPA M6C 140.7 
 Sulfur Dioxide (lb/MMBtu), Runs 4-6 EPA M6C/19 0.2929 
 Particulate (gr/dscf), Runs 1-3 EPA M17 8.08 
 Particulate (lb/MMBtu), Runs 1-3 EPA M17/19 14.472 
 Particulate (gr/dscf), Runs 4-6 EPA M17 7.34 
 Particulate (lb/MMBtu), Runs 4-6 EPA M17/19 13.374 
 Mercury (lb/hr) Ontario Hydro 4.902E-02 
 Mercury (lb/MMBtu)  Ontario  Hydro/19 1.777E-05 
 
Unit 2 Stack 
 Particulate (gr/dscf) EPA M5 0.0021 
 Particulate (lb/hr) EPA M5 10.80 
 Particulate (lb/MMBtu) EPA M5/19 0.0040 
 Particulate (% Removal) EPA M5/19 99.97 
 Fluoride (lb/hr) EPA M13B/19 <0.0881 
 Fluoride (lb/MMBtu) EPA M13B/19 <3.0962E-05 
 PCDD/PCDF (lb/hr), TEQ EPA M23 1.803E-10 
 PCDD/PCDF (lb/MMBtu), TEQ EPA M23B/19 6.520E-14 
 Lead (lb/hr) EPA M29 9.567E-04 
 Lead (lb/MMBtu) EPA M29/19 3.516E-07 
 Mercury (lb/hr)  Ontario Hydro 2.011E-02 
 Mercury (lb/MMBtu)  Ontario  Hydro/19 7.238-06 
 Mercury (% Removal) Ontario  Hydro/19 58.2 
 Ammonia (ppmdv) CTM-027 1.17 
 Ammonia (lb/hr) CTM-027 2.047 
 Ammonia (lb/MMBtu) CTM-027/19 0.0007 
 
 

Notes: 
1. The mass emission rate (lb/MMBtu) presented in the above table for all test parameters was 

calculated using a dry fuel factor (Fd) of 9,780 dscf/MMBtu. 
2. The mercury results shown are for total mercury emissions.  A speciated breakdown of the 

mercury emissions is contained in Section 2 of the report. 
3. Percent removal efficiency was calculated based on the units of lb/MMBtu. 
4. USEPA/International toxicity equivalency factors (TEF) were used to calculate the toxicity 

equivalent (TEQ) of thePCDD/PCDF isomers of concern.  Results are expressed as 2,3,7,8-
TCDD (tetrachlorodibenzo-p-dioxin). 

 



 
 
BLACK & VEATCH CORPORATION Client Reference No:  137064.96.1400 
JEA - NORTHSIDE GENERATING STATION CleanAir Project No:  9475-1 
 
 
PROJECT OVERVIEW 1-4 

Revision 0 

PROJECT MANAGER’S COMMENTS 
Mass Emission Rate (lb/MMBtu) 
The mass emission rate of lb/MMBtu has been calculated using both the dry fuel factor 
(Fd) of 9,780 dscf/MMBtu and the carbon based fuel factor (Fc) of 1,856 scf/MMBtu. 
 
Ontario Hydro Test Results 
The reagent used in the fourth impinger of the Ontario Hydro sampling train is a 5% 
HNO3 (nitric acid)/10% H2O2 (hydrogen peroxide) solution.  Mercury levels in both the 
5%/10% Reagent Blank and the 5%/10% portion of the Field Train Blanks were 
elevated.  The Mercury concentration in the Reagent and Field Blanks of the other 
solutions (KCl, potassium chloride and KMnO4, potassium permanganate) used in the 
Ontario Hydro sampling train is at expected levels or below the detection limit. 
 
In accordance with the Ontario Hydro Method the allowable blank adjustments (10% of 
the measured regent blank value or ten (10) times the detection limit whichever is less) 
have been made to the final results presented.  
 
The elevated elemental mercury present in the 5%/10% sample fraction can be 
attributed to the corresponding elevated mercury levels present in both the 5%/10% 
Reagent Blank and the 5%/10% portion of the Field Train Blanks and not to actual 
mercury emissions.  It is recommended that the blank subtraction to the 5%/10% 
fraction of the sampling trains be based on the mercury level present in the respective 
location field blanks.  All of the remaining fractions would be blank corrected in 
accordance with the Ontario hydro procedures outlined above.  The average emission 
rate based on the modified blank correction would be SDA Inlet 3.918E-02 lb/hr (1.420 
E-05 lb/MMBtu) and Stack 6.328E-03 lb/hr (2.278E-06 lb/MMBtu) with a removal 
efficiency of 83.0%.   
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Table 2-1: 
Unit 2 – SDA Inlet – Sulfur Dioxide, Run 1 through 3 

 
Run No. 1 2 3 Average
Date (2004) January 13 January 13 January 13
Start Time 11:26 13:28 16:52
End Time 12:26 14:28 17:52
Elapsed Time 1:00 1:00 1:00

Operating Conditions
Fc - Unit 2 (dscf/MMBtu) 1,856 1,856 1,856 1,856
Fd - Unit 2 (dscf/MMBtu) 9,780 9,780 9,780 9,780
Capacity - Unit 2 (Hours per Year) 8,760 8,760 8,760 8,760

Gas Parameters
Actual Gas Flow Rate - SDA Inlet (acfm) 985,668 964,818 964,834 971,773
Standard Gas Flow Rate - SDA Inlet (scfm) 638,778 628,239 624,168 630,395
Dry Standard Gas Flow Rate - SDA Inlet (dscfm) 590,543 579,370 573,670 581,194
H2O - SDA Inlet (%) 7.6 7.8 8.1 7.8
Oxygen (O2) - SDA Inlet (%dv) 4.5 4.5 4.5 4.5
Carbon Dioxide (CO2) - SDA Inlet (%dv) 14.6 14.7 14.6 14.6

Sulfur Dioxide (SO2) - SDA Inlet
Concentration (ppmdv) 130.5 87.7 129.3 115.8
Mass Rate (lb/hr) 769 507 740 672
Mass Rate (Ton/yr) 3,368 2,220 3,242 2,943
Mass Rate (lb/MMBtu) - Fc 0.2762 0.1840 0.2733 0.2445
Mass Rate (lb/MMBtu) - Fd 0.2711 0.1819 0.2684 0.2405

 
 
 

2 Results 
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Table 2-2: 
Unit 2 – SDA Inlet – Sulfur Dioxide, Run 4 through 6 

 
Run No. 4 5 6 Average
Date (2004) January 14 January 14 January 14
Start Time 10:11 12:00 14:32
End Time 11:11 13:00 15:32
Elapsed Time 1:00 1:00 1:00

Operating Conditions
Fc - Unit 2 (dscf/MMBtu) 1,856 1,856 1,856 1,856
Fd - Unit 2 (dscf/MMBtu) 9,780 9,780 9,780 9,780
Capacity - Unit 2 (Hours per Year) 8,760 8,760 8,760 8,760

Gas Parameters
Actual Gas Flow Rate - SDA Inlet (acfm) 964,351 952,995 973,682 963,676
Standard Gas Flow Rate - SDA Inlet (scfm) 629,277 619,489 630,999 626,588
Dry Standard Gas Flow Rate - SDA Inlet (dscfm) 585,264 572,328 586,497 581,363
H2O - SDA Inlet (%) 7.0 7.6 7.1 7.2
Oxygen (O2) - SDA Inlet (%dv) 4.6 4.6 4.5 4.6
Carbon Dioxide (CO2) - SDA Inlet (%dv) 14.6 14.6 14.2 14.5

Sulfur Dioxide (SO2) - SDA Inlet
Concentration (ppmdv) 152.6 159.5 110.1 140.7
Mass Rate (lb/hr) 891 911 644 815
Mass Rate (Ton/yr) 3,902 3,988 2,821 3,570
Mass Rate (lb/MMBtu) - Fc 0.3222 0.3369 0.2384 0.2992
Mass Rate (lb/MMBtu) - Fd 0.3190 0.3323 0.2275 0.2929
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Table 2-3: 
Unit 2 – SDA Inlet – Particulate Matter, Runs 1 through 3 

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:26 13:26 16:50
Stop Time (approx.) 12:36 15:01 18:38

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.5 4.7 4.6 4.6
CO2 Carbon dioxide (dry volume %) 14.6 14.6 14.6 14.6
Ts Sample temperature (°F) 315 311 316 314
Bw Actual water vapor in gas (% by volume) 7.55 7.78 8.09 7.81

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 985,668 964,818 964,834 971,773
Qs Volumetric flow rate, standard (scfm) 638,778 628,239 624,168 630,395
Qstd Volumetric flow rate, dry standard (dscfm) 590,543 579,370 573,670 581,194

Particulate Results
Csd Particulate Concentration (gr/dscf) 10.3713 5.9869 7.8949 8.0844
Elb/hr Particulate Rate (lb/hr) 52,515 29,741 38,833 40,363
Ekg/hr Particulate Rate (kg/hr) 23,816 13,488 17,611 18,305
ET/yr Particulate Rate (Ton/yr) 230,014 130,266 170,090 176,790
EFd Particulate Rate - Fd-based (lb/MMBtu) 18.4722 10.7949 14.1478 14.4716
EFc Particulate Rate - Fc-based (lb/MMBtu) 18.8409 10.8761 14.3422 14.6864

022304  115819
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Table 2-4: 
Unit 2 – SDA Inlet – Particulate Matter, Runs 4 through 6 

Run No. 4 5 6 Average

Date (2004) Jan 14 Jan 14 Jan 14
Start Time (approx.) 10:10 11:58 14:31
Stop Time (approx.) 11:15 13:40 15:50

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.0 4.8 4.8 4.9
CO2 Carbon dioxide (dry volume %) 14.3 14.2 14.2 14.2
Ts Sample temperature (°F) 311 314 316 313
Bw Actual water vapor in gas (% by volume) 6.99 7.61 7.05 7.22

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 964,351 952,995 973,682 963,676
Qs Volumetric flow rate, standard (scfm) 629,277 619,489 630,999 626,588
Qstd Volumetric flow rate, dry standard (dscfm) 585,264 572,328 586,497 581,363

Particulate Results
Csd Particulate Concentration (gr/dscf) 7.7634 6.6914 7.5628 7.3392
Elb/hr Particulate Rate (lb/hr) 38,958 32,836 38,031 36,608
Ekg/hr Particulate Rate (kg/hr) 17,668 14,892 17,248 16,602
ET/yr Particulate Rate (Ton/yr) 170,635 143,823 166,577 160,345
EFd Particulate Rate - Fd-based (lb/MMBtu) 14.2620 12.1399 13.7209 13.3743
EFc Particulate Rate - Fc-based (lb/MMBtu) 14.3990 12.4982 14.1258 13.6743

022304  115823
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Table 2-5: 
Unit 2 – SDA Inlet – Mercury (Ontario Hydro) 

 
Run No. 1 2 3 Average
Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:44 18:08 20:47

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.8 4.6 4.8 4.7
CO2 Carbon dioxide (dry volume %) 14.1 14.3 14.1 14.2
Ts Sample temperature (°F) 318 319 318 318
Bw Actual water vapor in gas (% by volume) 8.37 7.91 7.47 7.92

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 976,004 971,461 988,368 978,611
Qs Volumetric flow rate, standard (scfm) 630,041 625,639 637,925 631,202
Qstd Volumetric flow rate, dry standard (dscfm) 577,282 576,172 590,245 581,233

Total Mercury Results
Csd Concentration (lb/dscf) 1.217E-09 8.806E-10 1.270E-09 1.122E-09
Elb/hr Rate (lb/hr) 4.214E-02 3.044E-02 4.497E-02 3.918E-02
ET/yr Rate (Ton/yr) 1.846E-01 1.333E-01 1.970E-01 1.716E-01
EFd Rate - Fd-based (lb/MMBtu) 1.545E-05 1.104E-05 1.612E-05 1.420E-05
EFc Rate - Fc-based (lb/MMBtu) 1.602E-05 1.143E-05 1.671E-05 1.472E-05

Particulate Bound Mercury Results
Csd Concentration (lb/dscf) 9.609E-10 6.872E-10 1.011E-09 8.864E-10
Elb/hr Rate (lb/hr) 3.328E-02 2.376E-02 3.581E-02 3.095E-02
ET/yr Rate (Ton/yr) 1.458E-01 1.041E-01 1.569E-01 1.356E-01
EFd Rate - Fd-based (lb/MMBtu) 1.220E-05 8.618E-06 1.284E-05 1.122E-05
EFc Rate - Fc-based (lb/MMBtu) 1.265E-05 8.919E-06 1.331E-05 1.163E-05

Oxidized Mercury Results
Csd Concentration (lb/dscf) 1.418E-11 4.377E-11 1.196E-11 2.331E-11
Elb/hr Rate (lb/hr) 4.912E-04 1.513E-03 4.237E-04 8.094E-04
ET/yr Rate (Ton/yr) 2.151E-03 6.628E-03 1.856E-03 3.545E-03
EFd Rate - Fd-based (lb/MMBtu) 1.800E-07 5.489E-07 1.519E-07 2.936E-07
EFc Rate - Fc-based (lb/MMBtu) 1.867E-07 5.681E-07 1.575E-07 3.041E-07

Elemental Mercury Results 1
Csd Concentration (lb/dscf) 2.416E-10 1.496E-10 2.466E-10 2.126E-10
Elb/hr Rate (lb/hr) 8.369E-03 5.172E-03 8.732E-03 7.424E-03
ET/yr Rate (Ton/yr) 3.666E-02 2.265E-02 3.825E-02 3.252E-02
EFd Rate - Fd-based (lb/MMBtu) 3.068E-06 1.876E-06 3.130E-06 2.691E-06
EFc Rate - Fc-based (lb/MMBtu) 3.181E-06 1.942E-06 3.245E-06 2.789E-06

 
 
1 Allowable HNO3-H2O2 blank (0.02 ug) calculated at ten (10) times detection limit of 0.002 ug. 
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Table 2-6: 
Unit 2 – Stack – Particulate Matter 

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 10:42 13:26 16:50
Stop Time (approx.) 12:51 15:34 19:04

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.4 5.4 5.4 5.4
CO2 Carbon dioxide (dry volume %) 13.4 13.4 13.4 13.4
Ts Sample temperature (°F) 228 240 231 233
Bw Actual water vapor in gas (% by volume) 11.37 9.96 10.64 10.66

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 881,383 871,051 883,573 878,669
Qs Volumetric flow rate, standard (scfm) 678,033 658,683 677,463 671,393
Qstd Volumetric flow rate, dry standard (dscfm) 600,934 593,062 605,414 599,803

Particulate Results
Csd Particulate Concentration (gr/dscf) 0.0026 0.0016 0.0021 0.0021
Elb/hr Particulate Rate (lb/hr) 13.38 8.20 10.83 10.80
ET/yr Particulate Rate (Ton/yr) 58.59 35.92 47.44 47.32
EFd Particulate Rate - Fd-based (lb/MMBtu) 0.0049 0.0030 0.0039 0.0040
EFc Particulate Rate - Fc-based (lb/MMBtu) 0.0051 0.0032 0.0041 0.0042

RE Reduction Efficiency (% Removal)1 99.97% 99.97% 99.97% 99.97%
1 Removal efficiency calculated using the Fd-based (lb/MMBtu). 022304  115829
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Table 2-7: 
Unit 2 – Stack - Fluoride 

Run No. 1 2 3 Average

Date (2004) Jan 14 Jan 14 Jan 14
Start Time (approx.) 13:06 14:24 16:11
Stop Time (approx.) 14:15 15:33 17:22

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.7 5.2 5.1 5.3
CO2 Carbon dioxide (dry volume %) 13.4 13.8 13.7 13.6
Ts Sample temperature (°F) 218 220 218 219
Bw Actual water vapor in gas (% by volume) 12.07 11.81 11.32 11.73

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 909,374 905,251 895,703 903,443
Qs Volumetric flow rate, standard (scfm) 711,366 706,404 700,672 706,147
Qstd Volumetric flow rate, dry standard (dscfm) 625,514 623,006 621,339 623,287

Hydrogen Fluoride (HF) Results
Csd HF Concentration (ppmdv) <0.0498 <0.0435 <0.0428 <0.0454
Elb/hr HF Rate (lb/hr) <0.0970 <0.0844 <0.0828 <0.0881
Ekg/hr HF Rate (kg/hr) <0.0440 <0.0383 <0.0376 <0.0399
ET/yr HF Rate (Ton/yr) <0.4249 <0.3696 <0.3628 <0.3857
EFd HF Rate - Fd-based (lb/MMBtu) <3.4758E-05 <2.9387E-05 <2.8740E-05 <3.0962E-05
EFc HF Rate - Fc-based (lb/MMBtu) <3.5800E-05 <3.0358E-05 <3.0097E-05 <3.2085E-05
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Table 2-8: 
Unit 2 – Stack – PCDD/PCDF 

 
Run No. 1 2 3 Average

Date (2004) Jan 14 Jan 14 Jan 14
Start Time (approx.) 07:51 11:14 14:42
Stop Time (approx.) 11:02 14:28 17:52

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.4 5.3 5.2 5.3
CO2 Carbon dioxide (dry volume %) 13.6 13.5 13.6 13.6
Ts Sample temperature (°F) 216 213 218 216
Bw Actual water vapor in gas (% by volume) 10.94 11.11 10.92 10.99

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 868,040 865,842 874,649 869,510
Qs Volumetric flow rate, standard (scfm) 681,348 682,343 684,230 682,640
Qstd Volumetric flow rate, dry standard (dscfm) 606,818 606,531 609,514 607,621

Total PCDD/F Results (TEF=1)
Csd PCDD/F Concentration (ng/dscm) 2.122E-02 1.714E-02 1.481E-02 1.772E-02
Elb/hr PCDD/F Rate (lb/hr) 4.825E-08 3.895E-08 3.382E-08 4.034E-08
Eg/s PCDD/F Rate (g/s) 6.078E-09 4.906E-09 4.261E-09 5.082E-09
ET/yr PCDD/F Rate (Ton/yr) 2.113E-07 1.706E-07 1.481E-07 1.767E-07
EFd PCDD/F Rate - Fd-based (lb/MMBtu) 1.747E-11 1.402E-11 1.204E-11 1.451E-11
EFc PCDD/F Rate - Fc-based (lb/MMBtu) 1.808E-11 1.471E-11 1.262E-11 1.514E-11

Total PCDD/F TEQ Results (using USEPA/INTL 1989 TEFs)
CsdTEQ TEQ Concentration (ng/dscm) 2.141E-04 3.608E-06 2.012E-05 7.927E-05
Elb/hrTEQTEQ Rate (lb/hr) 4.867E-10 8.198E-12 4.596E-11 1.803E-10
Eg/sTEQ TEQ Rate (g/sec) 6.131E-11 1.033E-12 5.790E-12 2.271E-11
ET/yrTEQTEQ Rate (Ton/yr) 2.132E-09 3.591E-11 2.013E-10 7.897E-10
EFdTEQ TEQ Rate - Fd-based (lb/MMBtu) 1.763E-13 2.952E-15 1.636E-14 6.520E-14
EFcTEQ TEQ Rate - Fc-based (lb/MMBtu) 1.824E-13 3.097E-15 1.715E-14 6.756E-14
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Table 2-9: 
Unit 2 – Stack – Lead 

 
Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 10:42 13:26 16:50
Stop Time (approx.) 12:51 15:34 19:04

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.4 5.4 5.4 5.4
CO2 Carbon dioxide (dry volume %) 13.4 13.4 13.4 13.4
Ts Sample temperature (°F) 228 240 231 233
Bw Actual water vapor in gas (% by volume) 11.37 9.96 10.64 10.66

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 881,383 871,051 883,573 878,669
Qs Volumetric flow rate, standard (scfm) 678,033 658,683 677,463 671,393
Qstd Volumetric flow rate, dry standard (dscfm) 600,934 593,062 605,414 599,803

Lead Results - Total
Csd Concentration (lb/dscf) 1.570E-11 4.207E-11 2.222E-11 2.666E-11
Elb/hr Rate (lb/hr) 5.659E-04 1.497E-03 8.072E-04 9.567E-04
ET/yr Rate (Ton/yr) 2.479E-03 6.556E-03 3.535E-03 4.190E-03
EFd Rate - Fd-based (lb/MMBtu) 2.070E-07 5.547E-07 2.930E-07 3.516E-07
EFc Rate - Fc-based (lb/MMBtu) 2.174E-07 5.826E-07 3.078E-07 3.693E-07
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Table 2-10: 
Unit 2 – Stack – Mercury (Ontario Hydro) 

 
Run No. 1 2 3 Average
Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:42 18:00 20:45

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.2 5.4 5.8 5.5
CO2 Carbon dioxide (dry volume %) 13.4 13.5 13.2 13.4
Ts Sample temperature (°F) 241 250 234 242
Bw Actual water vapor in gas (% by volume) 10.53 10.69 9.98 10.40

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 907,511 913,697 899,844 907,017
Qs Volumetric flow rate, standard (scfm) 685,928 681,365 686,707 684,667
Qstd Volumetric flow rate, dry standard (dscfm) 613,694 608,500 618,165 613,453

Total Mercury Results 1
Csd Concentration (lb/dscf) 5.337E-10 5.867E-10 <5.191E-10 <5.465E-10
Elb/hr Rate (lb/hr) 1.965E-02 2.142E-02 <1.925E-02 <2.011E-02
ET/yr Rate (Ton/yr) 8.608E-02 9.383E-02 <8.434E-02 <8.808E-02
EFd Rate - Fd-based (lb/MMBtu) 6.949E-06 7.737E-06 <7.027E-06 <7.238E-06
EFc Rate - Fc-based (lb/MMBtu) 7.393E-06 8.066E-06 <7.299E-06 <7.586E-06
RE Reduction Efficiency (% Removal)2 63.6% 46.7% 64.3% 58.2%

Particulate Bound Mercury Results
Csd Concentration (lb/dscf) 5.693E-13 5.666E-13 5.686E-13 5.682E-13
Elb/hr Rate (lb/hr) 2.096E-05 2.069E-05 2.109E-05 2.091E-05
ET/yr Rate (Ton/yr) 9.182E-05 9.061E-05 9.237E-05 9.160E-05
EFd Rate - Fd-based (lb/MMBtu) 7.412E-09 7.472E-09 7.697E-09 7.527E-09
EFc Rate - Fc-based (lb/MMBtu) 7.885E-09 7.790E-09 7.995E-09 7.890E-09

Oxidized Mercury Results
Csd Concentration (lb/dscf) 2.562E-12 2.266E-12 <1.706E-12 <2.178E-12
Elb/hr Rate (lb/hr) 9.433E-05 8.275E-05 <6.327E-05 <8.012E-05
ET/yr Rate (Ton/yr) 4.132E-04 3.624E-04 <2.771E-04 <3.509E-04
EFd Rate - Fd-based (lb/MMBtu) 3.335E-08 2.989E-08 <2.309E-08 <2.878E-08
EFc Rate - Fc-based (lb/MMBtu) 3.548E-08 3.116E-08 <2.398E-08 <3.021E-08

Elemental Mercury Results 3
Csd Concentration (lb/dscf) 5.306E-10 5.839E-10 5.177E-10 5.441E-10
Elb/hr Rate (lb/hr) 1.954E-02 2.132E-02 1.920E-02 2.002E-02
ET/yr Rate (Ton/yr) 8.558E-02 9.337E-02 8.410E-02 8.768E-02
EFd Rate - Fd-based (lb/MMBtu) 6.908E-06 7.700E-06 7.008E-06 7.205E-06
EFc Rate - Fc-based (lb/MMBtu) 7.349E-06 8.027E-06 7.279E-06 7.552E-06

 
 
1 Allowable HNO3-H2O2 blank (0.02 ug) calculated at ten (10) times detection limit of 0.002 ug. 
2 Removal efficiency calculate using Fd-based (lb/MMBtu) 
3 Non-detect values entered in Total Mercury as 0.5 x ND value 
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Table 2-11: 
Unit 2 – Stack - Ammonia 

Run No. 1 2 3 Average

Date (2004) Jan 14 Jan 14 Jan 14
Start Time (approx.) 08:02 09:42 11:41
Stop Time (approx.) 09:14 11:28 12:47

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,856 1,856 1,856
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.6 5.4 5.4 5.5
CO2 Carbon dioxide (dry volume %) 13.5 13.6 13.6 13.6
Ts Sample temperature (°F) 220 215 216 217
Bw Actual water vapor in gas (% by volume) 10.81 11.79 11.55 11.39

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 948,401 971,199 980,558 966,719
Qs Volumetric flow rate, standard (scfm) 740,076 762,917 769,697 757,563
Qstd Volumetric flow rate, dry standard (dscfm) 660,041 672,960 680,798 671,266

Ammonia (NH3) Results
Csd Ammonia Concentration (ppmdv) 3.17 0.18 0.15 1.17
Elb/hr Ammonia Rate (lb/hr) 5.550 0.326 0.265 2.047
ET/yr Ammonia Rate (Ton/yr) 24.31 1.43 1.16 8.97
EFd Ammonia Rate - Fd-based (lb/MMBtu) 0.0019 0.0001 0.0001 0.0007
EFc Ammonia Rate - Fc-based (lb/MMBtu) 0.0019 0.0001 0.0001 0.0007

022304  115849
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PROCESS DESCRIPTION 
The Jacksonville Electric Northside Generating Station Unit 2 consists of a 300 MW 
circulating fluidized bed (CFB) boiler a lime-based spray dryer absorber (SDA) and a 
pulse jet fabric filter (PJFF). 
 
The SDA has sixteen independent dual-fluid atomizers.  The fabric filter has eight 
isolatable compartments.  The control system also uses reagent preparation and 
byproduct handling subsystems.  The SDA byproduct solids/fly ash collected by the 
PJFF is pneumatically transferred from the PJFF hoppers to either the Unit 2 fly ash 
silo or the Unit 2 AQCS recycle bin.  Fly ash from the recycle bin is slurried and reused 
as the primary reagent by the SDA spray atomizers.  The reagent preparation system 
converts quicklime (CaO), which is delivered dry to the station, into a hydrated lime 
[Ca(OH)2] slurry, which is fed to the atomizers as a supplemental reagent. 
 
The testing reported in this document was performed at the Unit 2 SDA Inlet and Stack 
locations. 
 
A schematic of the process indicating sampling locations is shown in Figure 3-1. 
 
 

 
 
 

Figure 3-1: Process Schematic 
 
 

3 Description of Installation 
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DESCRIPTION OF SAMPLING LOCATION(S) 
Sampling point locations were determined according to EPA Method 1.   
 
Table 3-1 outlines the sampling point configurations.  Figure 3-3 and 3-3 illustrate the 
sampling points and orientation of sampling ports for each of the sources tested in the 
program. 
 

Table 3-1: 
Sampling Points 

 
   Run  Points Minutes Total  
Location Constituent Method No. Ports per Port per Point  Minutes Figure 
Unit 2 SDA Inlet SO2 6C 1-6 1 1 601 60 N/A 
Unit 2 SDA Inlet Particulate 17 1-6 4 6 2.5 60 3-1 
Unit 2 SDA Inlet Mercury OH2 1-6 4 6 5 120 3-1 
 
Unit 2 Stack Particulate 5 1-3 4 3 10 120 3-2 
Unit 2 Stack Fluoride 13B 1-3 4 3 5 60 3-2 
Unit 2 Stack PCDD/PCDF 23 1-3 4 3 15 180 3-2 
Unit 2 Stack Lead 29 1-3 4 3 10 120 3-2 
Unit 2 Stack Mercury OH2 1-6 4 3 10 120 3-2 
Unit 2 Stack Ammonia CTM-027 1-3 4 3 5 60 3-2 
 
 
1 Sulfur Dioxide was sampled from a single point in the duct.  Readings were collected at one-second 
intervals by the computer based data acquisition system and reported as one-minute averages. 
2 Mercury was determined using the Ontario Hydro method. 
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DESCRIPTION OF SAMPLING LOCATION (CONTINUED) 
 

 

 
 Sampling Point Port to Point Distance (in.) 
 1 76.9 
 2 54.0 
 3 38.2 
 4 25.5 
 5 14.5 
 6 4.5 
 
Diameters to upstream disturbance:  >2.0 Limit:  2.0 (minimum) 
Diameters to downstream disturbance:  >0.5 Limit:  0.5 (minimum) 
 
 

Figure 3-2: SDA Inlet Sampling Point Determination (EPA Method 1) 
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DESCRIPTION OF SAMPLING LOCATION (CONTINUED) 
 

 

 
 
 
 
 
 
 
 Sampling Point Port to Point Distance (in.) 
 1 53.3 
 2 26.3 
 3 7.9 
 
Diameters to upstream disturbance:  >8.0 Limit:  2.0 (minimum) 
Diameters to downstream disturbance:  >2.0 Limit:  0.5 (minimum) 
 
 

Figure 3-3: Stack Sampling Point Determination (EPA Method 1) 
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Clean Air Engineering followed procedures as detailed in U.S. Environmental 
Protection Agency (EPA) Methods 1, 2, 3A, 4, 5, 6C, 13B, 23, 29, Conditional Test 
Method CTM-027 and the Ontario Hydro Method.  The following table summarizes the 
methods and their respective sources. 
 

Table 4-1: 
 Summary of Sampling Procedures 

 
Title 40 CFR Part 60 Appendix A 
Method 1 “Sample and Velocity Traverses for Stationary Sources” 
Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)” 
Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from 

Stationary Sources (Instrumental Analyzer Procedure)” 
Method 4 “Determination of Moisture Content in Stack Gases” 
Method 5 “Determination of Particulate Emissions from Stationary Sources” 
Method 6C “Determination of Sulfur Dioxide Emissions from Stationary Sources (Instrumental 

Analyzer Procedure)” 
Method 13B “Determination of Total Fluoride Emissions from Stationary Sources (Specific Ion 

Electrode Method)” 
Method 23 “Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans 

from Stationary Sources” 
Method 29 “Determination of Metals Emissions from Stationary Sources” 
 
Conditional Test Method 
CTM-027 “Procedure for the Collection and Analysis of Ammonia in Stationary Sources.” 
 
Draft Methods 
Ontario Hydro “Standard Test Method for Elemental, Oxidized, Particle-Bound and Total Mercury in 

Flue Gas Generated from Coal-Fired Stationary Sources.” 
 
 
The EPA Methods (1 through 29) appear in detail in Title 40 of the Code of Federal 
Regulations (CFR).  The Conditional Test Method and the Hydro Ontario Method 
appear in detail on the US EPA Emissions Measurement Center web page.  All 
methods may be found on the World Wide Web at http://www.cleanair.com. 
 
Diagrams of the sampling apparatus and major specifications of the sampling, recovery 
and analytical procedures are summarized for each method in Appendix A. 
 
Clean Air Engineering followed specific quality assurance and quality control 
(QA/QC) procedures as outlined in the individual methods and in USEPA “Quality 
Assurance Handbook for Air Pollution Measurement Systems:  Volume III Stationary 
Source-Specific Methods”, EPA/600/R-94/038C.  Additional QA/QC methods as 
prescribed in Clean Air’s internal Quality Manual were also followed.  Results of all 
QA/QC activities performed by Clean Air Engineering are summarized in Appendix D. 
 

4 Methodology 
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JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY PI DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Substance Characteristic Being Measured

Avg. Out A and B, Deg F 104.3 102.8
Average, deg F 109.0 108.3
Count 480 480
Standard Deviation 4.3537 3.4784

Total SA flow, klb/hr 0.8300 0.8215
Average, Total SA Flow, klb/hr 0.8170 0.8222
Count 240 240
Standard Deviation 0.0110 0.0090

Avg. Out A and B, Deg F 97.2 95.4
Average, deg F 101.3 102.3
Count 480 480
Standard Deviation 2.3087 3.7724

Total Flow, klb/hr 207.8 206.5
Average, deg F 207.6 206.9
Count 240 240
Standard Deviation 0.1874 0.2361

Gas Out, deg F, A train 308.3 302.3
Gas Out, deg F, B train 326.2 320.6
Average, deg F 314.5 313.6
Count 480 480
Standard Deviation 8.6833 9.1275

Gas Out, deg F, A train 279.1 274.1
Gas Out, deg F, B train 290.2 287.1
Average, deg F 287.8 287.7
Count 480 480
Standard Deviation 10.9188 11.1038

Gas In, deg F, A & B train 587.0 579.7
Average, deg F 575.7 576.6
Count 240 240
Standard Deviation 6.3042 4.1497

Gas In, deg F A & B train 590.2 583.0
Average, deg F 578.6 579.9
Count 240 240
Standard Deviation 6.3563 4.3556

Air Out, deg F A & B train 482.4 474.8
Average, deg F 475.0 473.5
Count 240 240
Standard Deviation 4.6017 3.1539

Air Out, deg F A & B train 429.9 424.5
Average, deg F 424.0 424.7
Count 240 240
Standard Deviation 3.9809 2.8573

PAH Air Out

SA Airheater 
Air Out

Values Used in Efficiency Calculation

Primary Air

Secondary Air

Fuel

PAHTR Gas 
Out

SAHTR Gas 
Out

PAH Gas In

SAH Gas In
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JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY PI DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Substance Characteristic Being Measured Values Used in Efficiency Calculation
Ash leaving temperature, deg F, A 0 423.8745
Ash leaving temperature, deg F, B 0 0
Ash leaving temperature, deg F, C 0 0
Ash leaving temperature, deg F, D 382.1 376.1
Average, deg F 398.1 462.8
Count 480 254
Standard Deviation 6.8019 25.3686

Temperature, deg F
Average, deg F 215.1 184.3
Count 240 240
Standard Deviation 7.8791 5.8660

Feedrate, feeders 1, 2, 3, klb/hr 59.9 53.2
Average, klb/hr 57.6 54.6
Count 240 240
Standard Deviation 4.1078 4.4497

AH inlet, ppm
Average, ppm mv 40.7 41.1
Count 240 240
Standard Deviation 12.7747 11.0049

Flow to A, B, C, klb/hr 36043.7 36367.3
Average, klb/hr 35970.0 36289.4
Count 1440 1440
Standard Deviation 135.2805 84.9352

PA Flow to Intrex A, B, C, klb/hr 44614.8 44838.0
Average, klb/hr 44702.2 45476.7
Count 240 240
Standard Deviation 211.5243 191.6591

Average, deg F 164.2 164.8
Count 240 240
Standard Deviation 3.1128 3.8639

Average, deg F 177.6 179.0
Count 240 240
Standard Deviation 2.3340 3.2261

Average, deg F 484.5 484.1
Count 240 240
Standard Deviation 0.5612 0.5413

Average, psiG 2177.3 2030.0
Count 240 240
Standard Deviation 6.1670 5.8581

Average, klb/hr 11.2 30.0
Count 240 240
Standard Deviation 2.2235 4.3873

(DSH)SH-1 
Spray Flow

Intrex Blower 
Exit Air Temp

Seal Pot 
Blower Exit Air 

Temp

Feedwater 
Temperature to 

Econ

Feedwater 
Pressure to 

Econ

Limestone 
Feed Rate 1

SO2, in flue 
Gas

Intrex Blower 
Air Flow

Intrex Seal Pot 
Blower

Stripper/ 
Coolers - A, B, 

C, D

SDA Hopper
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JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY PI DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Substance Characteristic Being Measured Values Used in Efficiency Calculation
Average, deg F 305.0 308.1
Count 240 240
Standard Deviation 0.9412 1.2058

Average, psiG 2707.7 2697.7
Count 240 240
Standard Deviation 5.0183 4.3845

Average of three pressure values 2565.5 2558.0
Average, psiG 2564.6 2560.0
Count 720 720
Standard Deviation 4.4214 3.3911

Average, deg F 1003.3 1003.4
Count 240 240
Standard Deviation 0.7794 0.8207

Average of two pressure values 2400.6 2400.5
Average, psiG 2400.4 2400.5
Count 480 480
Standard Deviation 3.1311 2.7904

Average of three temp values 1001.3 1003.9
Average, deg F 1000.0 1001.9
Count 720 720
Standard Deviation 1.0939 1.3519

Average of two pressure values 571.7 568.7
Average, psiG 570.9 568.8
Count 480 480
Standard Deviation 25.2664 25.2064

Average, deg F 607.5 607.2
Count 240 240
Standard Deviation 0.8773 1.1088

Average, psiG 570.5 568.2
Count 240 240
Standard Deviation 3.5904 3.4197

Average, klb/hr 0.5 0.5
Count 240 240
Standard Deviation 0.0750 0.0780

Average, deg F 186.6 188.6
Count 240 240
Standard Deviation 1.0044 0.8165

Average, psiG 727.4 725.6
Count 240 240
Standard Deviation 1.2194 1.1281

RH Spray 
Pressure

CRH Ent 
Attemp Temp

CRH Ent 
Attemp Press

RH Spray Flow

RH Spray Temp

Main Steam 
Temperature

Main Steam 
Pressure

Reheater Outlet 
Temperature

Reheater Outlet 
Pressure

SH-1 Spray 
Temperature

SH-1 Spray 
Pressure

Drum Pressure
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JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY PI DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Substance Characteristic Being Measured Values Used in Efficiency Calculation
Data 417.8 417.3
Data 484.7 483.8
Average, deg F 451.1 450.7
Count 480 480
Standard Deviation 33.4367 33.3596

Data 2186.7 2039.6
Data 2186.7 2039.6
Average, psiG 2177.3 2030.0
Count 480 480
Standard Deviation 6.1606 5.8520

Average, deg F 484.5 484.1
Count 240 240
Standard Deviation 0.5612 0.5413

Average, psiG 2177.3 2030.0
Count 240 240
Standard Deviation 6.1670 5.8581

Average, deg F 632.1 631.9
Count 240 240
Standard Deviation 0.8084 1.0135

Average, psiG 573.8 571.5
Count 240 240
Standard Deviation 3.4706 3.3074

Average, deg F 423.1 422.8
Count 240 240
Standard Deviation 0.4722 0.4885

Average, psiG 573.8 571.5
Count 240 240
Standard Deviation 3.4706 3.3074

Pressure, psiG 2201.6 2039.6
Temperature, deg F 484.7 483.8
Density, lb / cu. ft. 0.01980 0.01981

Total of three flow values 40.3 27.7
Average, k lb/hr 39.5 27.5
Count 240 240
Standard Deviation 2.2858 0.1828

Total of three flow values 10.3 10.4
Average, k lb/hr 10.3 10.4
Count 240 240
Standard Deviation 0.0680 0.0573

Total of three flow values 18.3 18.0
Average, k lb/hr 17.8 18.2
Count 240 240
Standard Deviation 2.5480 0.1116

Primary Air to 
SC C

Htr 1 Drain 
Pressure

Feedwater to 
Econ

Primary Air to 
SC A

Primary Air to 
SC B

Htr 1 FW 
Leaving 
Pressure

Htr 1 Extraction 
Stm Temp

Htr 1 Extraction 
Stm Pressure

Htr 1 Drain 
Temp

Htr 1 FW 
Entering Temp

Htr 1 FW 
Entering 
Pressure

Htr 1 FW 
Leaving Temp
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JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY PI DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Substance Characteristic Being Measured Values Used in Efficiency Calculation

Total of three flow values 31.7 31.3
Average, k lb/hr 31.3 31.7
Count 240 240
Standard Deviation 0.2770 0.2094

Total of fourteen flow values 13865.3 13984.3
Average, k lb/hr 13733.0 13872.9
Count 240 240
Standard Deviation 85.3431 90.1078

Combustion 
Air Flow 

bypassing PAH 
(cold), lb/hr

Total of four flow values 47.5 37.7
Average, k lb/hr 45.0 38.0
Count 240 240
Standard Deviation 3.9395 0.2002

Total air Flow, 
klb/hr Average, k lb/hr 2435.7 2436.0

Count 240 240
Standard Deviation 9.3840 8.1778

Combustion 
Air Flow into 

PAH (hot), lb/hr

Primary Air to 
SC D
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I Hole# I Description I Approximate Location Closed (Yes I No)

13-Jan-041 14-Jan-041 15-Jan-041 16-Jan-04

37
Use Digital

Readout

38
Bare Pipe
Bare Pipe

49

50
1/25

33
55
56
57
58
60
61
#1

RHA to CRH

MS Bypass to CRH (Upstream)
Desup Wtr from BFP Disch to MS Bypass
Heater 1 R~;R;1flg Vent
Heater 1 Relief Vent
HRH Bypass to Condenser (Upstream)
Desup Wtr from BFP Disch to HRH Byp
Htr 1 Dump to Cond
Aux Steam Header (GRAY Valve)
CRH Line Drains - common line
CRH Line Drains - common line
CRH Line Drains - North
CRH Line Drains - South
MS Line Drain
MS Line Drain
Extraction Drain
Heat Soak Valve

Next to Heat 1

Next to Heater 1

On Side of Heater 1
Top of Heater 1
Bypass line upstream of valve

Vertical Pipe near HRH Bypass r '?Y:"! I v II I IV n), I I
Up/Downstream of Valve
Platform Overhead
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine



Hole # Description

Cycle Isolation Checklist

Approximate Location Temp Check

Mezzanine Level
35 DA Pegging Steam (Upstream)
36 DA Pegging Steam (Downstream)
34 DA Pegging Steam Line Drain

Next to Heater 1
Next to Heater 1
Next to Heater 1

-37
39

Use Digital
~eadout

~ 38

RHA to CRH
MS Bypass to CRH (Upstream)

MS Bypass to CRH (Downstream)
Desup Wtr from BFP Disch to MS Bypass

Next to Heater 1
Over railing by Heater 1

Next to Heater 1
Near railing by Heater 1

---",Bare Pipe Heater 1 Running Vent
-Bare Pipe Heater 1 Relief Vent

Visual Heater 1 FW Bypass

Bare Pipe Heater 2 Running Vent
Bare Pipe Heater 2 Relief Vent

Visual Heater 2 FW Bypass

On Side of Heater 1
Top of Heater 1
Directly above Heater 1

On Side of Heater 2
Top of Heater 2
Directly above Heater 2

45 Heater 4 Running Vent
Bare Pipe Heater 4 Relief Vent

Visual Heater 4 FW Bypass

41 Aux Steam to Unit 3 CRH
40 Aux Steam from Unit 3 CRH
42 MS to SSH
43 SSR Bypass Line
44 Aux Steam Supply Line to SSR

Gauge SSH Pressure

46
47

Bare Pipe
Visual

48
Visual

19
20
21
22
12
14
52
53
13
16
17
18

Heater 5 Vent
Heater 5 Vent
Heater 5 Relief Vent
Heater 5 FW Bypass

CBP Disch to BFP Suction
Heater 6 FW Bypass

BDVto Cond
RFDV (Ventilator Valve) to Cond
Equalizer Valve to Cond (CRV-1)
Equalizer Valve to Cond (CRV-2)
MS SV Below Seat Drains to Cond
MS SV Below Seat Drains to Cond
MS SV Above Seat Drains to Cond
MS SV Above Seat Drains to Cond
Stm Lead Drains
Stm Lead Drains
Stm Lead Drains
Stm Lead Drains

Against wall - stairs near Htr 5
Against wall - stairs near Htr 5
Platform (overhead)
Platform (overhead)
Vertical Pipe near Platform
Board on Platform

Side of Heater 4
Top of Heater 4
Directly above Heater 4

Side of Heater 5
Side of Heater 5
Top of Heater 5
Directly above Heater 5

To the side of Heater 5
Near Condenser Wall

Near Condenser Wall (right side)
Bare Pipe near Cond Wall (R/S)
Bare Pipe near Cond Wall (R/S)
Bare Pipe near Cond Wall (R/S)
Below MS Stop Valves
Below MS Stop Valves
Below MS Stop Valves
Below MS Stop Valves
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)
Near Condenser Wall (R/S)

§

~
I I



Cycle Isolation Checklist

Hole # Description Approximate location Temp Check
15 CRV Drain Lines Near HRH Line

I23 CRV Drain Lines Hear HRH Line

49 HRH Bypass to Condenser (Upstream) Bypass line upstream of valve
CS HRH Bypass to Condenser (Downstream) Control Room
50 Desup Wtr from BFP Disch to HRH Byp Vertical Pipe near HRH Bypass

Visual SDBFP Recirc to DA Near HRH Bypass Line
Visual MDBFP Recirc to DA Near HRH Bypass Line

Condenser Vacuum

Ground Floor
24 TDV to Cond (SS Dump) Into Condenser (use platform)
7 CRH Drain Hdr 1 Hdr into Cond on Left Side
8 MS Drain Hdr 2 Hdr into Cond on Left Side
6 Extraction Drain Hdr 3 Hdr into Cond on Left Side
10 Drain Hdr 4 Hdr into Cond on Right Side
9 Drain Hdr 5 Hdr into Cond on Right Side
11 Steam Lead Drains Bare Pipe - Side of Condenser
51 BAC Return to Condenser (CV-4) U/S ofCV-4

Double
Isolate Hotwell Makeup

Polisher Drains Near Condensate Polishing Sys
Bitter Water Pump Off Near Condensate Polishing Sys Yes I No
Unit 2 Fill Pump Off Near Condensate Polishing Sys Yes / No

-1/25 Htr 1 Dump to Cond Up/Downstream of Valve /
2 Htr 6 Dump to Cond Upstream of Valve

3/26 Htr 2 Dump to Cond Up/Downstream of Valve /
4/27 Htr 4 Oump to Cond Up/Downstream of Valve /
5/28 Htr 5 Dump to Cond Up/Downstream of Valve /

29 Aux Stm to CRH Warm. (U/S of Check Vlv) Platform Overhead
30 Aux Stm to CRH Warm. (D/S of Check Vlv) Platform Overhead
31 Aux Steam to/from Unit 3 CRH Platform Overhead
32 AuxSteam to SSH Platform Overhead

Aux Steam Header Platform Overhead

54
59

---55
_56
...;::::£257
--=="58

_60
-·61

HRH Line Drains
HRH Line Drains
CRH Line Drains - common line
CRH Line Drains - common line
CRH Line Drains - North
CRH Line Drains - South
MS Line Drain
MS Line Drain

Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine
Below Turbine



Hole # Description

Cycle Isolation Checklist

Approximate Location Temp Check

Hotwell Make-Up Valves

Boiler Blow Down Valve

Valve SA 328 (turbine soak line)

Auxiliary Steam Supply to Seal Steam System

Valve 331 Auxiliary Steam from Cold RH

Reheat Attemperator

Heater #1 Continuous Vent

Heater #2 Continuous Vent

Heater #4 Continuous Vent

Heater #5 Continuous Vent



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT G 
 

Fuel Analyses - Pittsburgh 8 Coal 

JEI\.



JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY FUEL ANALYSES

January 13, 2004

Fuel

Lab Number 32006-01A 32006-02B 32006-03C 32006-04D 32006-05E

Date 1/13/2004 1/13/2004 1/13/2004 1/13/2002 1/13/2004

Time 11:00 - 11:20 12:00 - 12:20 13:00 - 13:20 14:00 - 14:20 15:00 - 15:20

Proximate Analysis

Moisture, wt% (±0.25) 6.59 7.47 7.17 7.23 7.82 7.256
Ash, wt% (±0.49) 7.48 6.76 7.67 6.02 6.51 6.89
Volatile, wt% (±1.0) 49.4 54.29 57.06 55.77 55.78 54.46
Fixed Carbon, wt% (±1.0) 36.53 30.48 28.10 30.98 29.89 31.20

Ultimate Analysis

Carbon, wt% (±2.51) 73.1 73.36 70.17 73.77 73.08 72.70
Hydrogen, wt% (±0.30) 4.97 4.87 4.62 5.01 4.72 4.84
Nitrogen, wt% (±0.17) 1.28 1.35 1.33 1.49 1.4 1.37
Sulfur, wt% (±0.009) 4.89 4.86 4.82 4.84 4.8 4.84
Moisture, wt% (±0.25) 6.59 7.47 7.17 7.23 7.82 7.26
Ash, wt% (±0.49) 7.48 6.76 7.67 6.02 6.51 6.89
Oxygen, wt% (±2.51) 1.69 1.33 4.22 1.64 1.67 2.11

Higher Heating, Btu/lb (±107 Btu/lb) 12,874 12,972 12,770 12,886 12,885 12,877           

Total Chlorine, wt% (±200 ug/g) 0.18 0.23 0.12 0.25 0.10 0.18
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00
Total Lead, ug/g (±9 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Moisture (oven), wt% (±1.0) 6.59 7.47 7.17 7.23 7.82 7.26

Ash elemental analysis

SiO2, wt% (±0.65) 0.42 0.33 0.30 0.30 1.22 0.51
Al2O3, wt% (±0.98) 48.75 49.90 47.57 65.98 53.51 53.14
Fe2O3, wt% (±1.44) 19.55 18.62 17.19 12.18 18.15 17.14
CaO, wt% (±4.74) 18.96 19.67 23.92 8.86 16.86 17.65
MgO, wt% (±1.25) 3.84 3.59 3.70 3.00 3.02 3.43
Na2O, wt% (±3.70) 4.27 3.58 2.84 2.52 2.75 3.19
K2O, wt% (±4.25) 3.42 3.53 3.63 6.99 3.47 4.21
Ti2O, wt% (±1.52) 0.78 0.78 0.85 0.17 1.02 0.72

Particulate size distribution

Particulate Left Mesh, 1/2", wt% 25.63 9.29 7.96 11.35 15.88 14.02
Particulate Left Mesh, 1/4", wt% 14.27 18.77 14.81 20.37 29.10 19.46
Particulate Left Mesh, #4, wt% 30.06 10.97 10.88 10.52 9.95 14.48
Particulate Left Mesh, #8, wt% 9.44 22.40 19.67 21.82 17.72 18.21
Particulate Left Mesh, #14, wt% 6.43 13.84 17.19 13.66 11.13 12.45
Particulate Left Mesh, #28, wt% 6.78 12.61 16.76 12.48 9.22 11.57
Particulate Left Mesh, #50, wt% 3.84 5.82 7.44 5.84 4.11 5.41
Particulate Left Mesh, #100, wt% 1.94 4.04 3.69 2.43 1.41 2.70
Bottom, wt% 0.56 1.38 0.57 0.33 0.41 0.65

Average 
Values

Unit #2

Jan. 13, 2004

Page 1 of 2
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JEA Northside Unit 2
Test #1 - Pittsburgh 8 Coal

SUMMARY - FUEL ANALYSES

January 14, 2004

Fuel

Lab Number 31991-01A 31991-02B 31991-03C 31991-04D 31991-05E

Date 1/14/2004 1/14/2004 1/14/2004 1/14/2004 1/14/2004

Time 10:00 - 10:15 11:00 - 11:15 12:00 - 12:15 13:00 - 13:15 14:00 - 14:15

Proximate Analysis

Moisture, wt% (±0.25) 7.28 7.25 7.80 7.32 7.29 7.388
Ash, wt% (±0.49) 6.16 7.17 7.30 6.93 7.74 7.06
Volatile, wt% (±1.0) 54.91 55.69 54.14 54.31 56.63 55.14
Fixed Carbon, wt% (±1.0) 31.65 29.89 30.76 31.44 28.34 30.42

Ultimate Analysis

Carbon, wt% (±2.51) 72.15 70.10 73.51 73.49 72.49 72.35
Hydrogen, wt% (±0.30) 4.50 4.65 4.93 4.84 4.66 4.72
Nitrogen, wt% (±0.17) 1.32 1.32 1.39 1.45 1.28 1.35
Sulfur, wt% (±0.009) 4.60 4.70 3.82 4.83 4.84 4.56
Moisture, wt% (±0.25) 7.28 7.25 7.80 7.32 7.29 7.39
Ash, wt% (±0.49) 6.16 7.17 7.30 6.93 7.74 7.06
Oxygen, wt% (±2.51) 3.81 4.81 1.25 1.14 1.71 2.54

Higher Heating, Btu/lb (±107 Btu/lb) 13,044 12,864 12,930 12,952 13,060 12,970         

Total Chlorine, wt% (±200 ug/g) 0.13 0.15 0.13 0.15 0.13 0.14
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.000 0.000 0.000 0.001 0.001 0.00
Total Lead, ug/g (±9 ug/g) 0.002 0.002 0.002 0.006 0.000 0.00

Moisture (oven), wt% (±1.0) 7.28 7.25 7.80 7.32 7.29 7.39

Ash elemental analysis

SiO2, wt% (±0.65) 0.60 0.21 0.37 0.56 0.37 0.42
Al2O3, wt% (±0.98) 53.66 40.91 50.60 54.99 53.45 50.72
Fe2O3, wt% (±1.44) 15.10 17.31 19.78 17.42 15.83 17.09
CaO, wt% (±4.74) 19.32 32.35 18.25 14.84 18.49 20.65
MgO, wt% (±1.25) 3.08 3.14 3.29 3.23 3.48 3.24
Na2O, wt% (±3.70) 3.29 2.50 3.28 3.77 3.55 3.28
K2O, wt% (±4.25) 3.84 2.74 3.42 3.98 3.95 3.59
Ti2O, wt% (±1.52) 1.11 0.84 1.01 1.21 0.88 1.01

Particulate size distribution

Particulate Left Mesh, 1/2", wt% 1.21 2.61 7.96 11.35 15.88 7.80
Particulate Left Mesh, 1/4", wt% 16.27 18.30 14.81 20.37 29.10 19.77
Particulate Left Mesh, #4, wt% 13.68 5.89 10.88 10.52 9.95 10.18
Particulate Left Mesh, #8, wt% 24.28 27.90 19.67 21.82 17.72 22.28
Particulate Left Mesh, #14, wt% 18.25 17.53 17.19 13.66 11.13 15.55
Particulate Left Mesh, #28, wt% 13.95 17.60 16.76 12.48 9.22 14.00
Particulate Left Mesh, #50, wt% 6.94 6.36 7.44 5.84 4.11 6.14
Particulate Left Mesh, #100, wt% 3.73 1.93 3.69 2.43 1.41 2.64
Bottom, wt% 0.69 0.41 0.57 0.33 0.41 0.48

Average 
Values

Jan. 14, 2004

Unit #2

Page 2 of 2
Jan-13-14 Fuel Rev GFUEL Jan. 14, 2004



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT H 
 

Limestone Analyses 

JEI\.



JEA Northside Unit 2
Test #1-PITTSBURGH 8 Coal

SUMMARY LIMESTONE ANALYSES

January 13, 2004

Limestone

Lab number 31987-01A 31987-02B 31987-03C 31987-04D 31987-05E

Date 1/13/2004 1/13/2004 1/13/2004 1/13/2004 1/13/2004

Time 11:45 12:45 13:45 14:45 15:45

Compound analysis

CaCO3, wt% (±0.41) 90.67 85.50 92.38 94.05 91.70 90.86
MgCO3, wt% (±0.41) 3.66 3.04 2.99 3.09 3.77 3.31

Moisture (oven), wt% (±1.0) 0.27 1.26 0.31 0.30 0.29 0.49

Inerts (subtraction), wt% (±1.0) 5.40 10.20 4.32 2.56 4.24 5.34

Total Chlorine, wt% (±200 ug/g) 0.13 0.16 0.15 0.20 0.19 0.17
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.020 0.008 0.005 0.005 0.004 0.01
Total Lead, ug/g (±9 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Elemental analysis, AA

Na, wt% (±0.5 ug/g) 0.07 0.07 0.08 0.06 0.07 0.07
K, wt% (±0.5 ug/g) 0.02 0.02 0.02 0.02 0.03 0.02

Particulate size distribution

Particulate Left Mesh, #8, wt% 37.87 38.30 39.66 26.06 34.11 35.20
Particulate Left Mesh, #14, wt% 21.01 18.70 18.01 18.58 18.51 18.96
Particulate Left Mesh, #28, wt% 19.90 16.11 14.49 17.51 18.51 17.30
Particulate Left Mesh, #50, wt% 7.52 7.35 7.22 9.87 9.23 8.24
Particulate Left Mesh, #100, wt% 4.70 6.46 6.46 13.69 6.51 7.56
Particulate Left Mesh, #200, wt% 5.32 6.73 6.73 9.75 9.61 7.63
Particulate Left Mesh, #270, wt% 3.69 4.60 4.60 2.33 2.37 3.52
Bottom, wt% 1.78 0.98 0.99 1.16 1.15 1.21

Conversion Fraction 85.16 84.48 85.41 85.55 86.88 85.50

Average 
Values

Unit #2

Jan. 13, 2004

Page 1 of 2 Jan 13-14 Limestone Rev FLIMESTONE Jan. 13, 2004



JEA Northside Unit 2
Test #1-PITTSBURGH 8 Coal

SUMMARY LIMESTONE ANALYSES

January 14, 2004

Limestone

Lab number 31989-01A 31989-02B 31989-03C 31989-04D 31989-05E

Date 1/14/2004 1/14/2004 1/14/2004 1/14/2004 1/14/2004

Time 10:15 11:15 12:15 13:15 14:15

Compound analysis

CaCO3, wt% (±0.41) 89.46 90.57 94.91 93.06 91.04 91.81
MgCO3, wt% (±0.41) 2.93 3.03 2.97 3.07 2.74 2.95

Moisture (oven), wt% (±1.0) 0.30 0.30 0.32 0.36 0.41 0.34

Inerts (subtraction), wt% (±1.0) 7.31 6.09 1.80 3.51 5.81 4.90

Total Chlorine, wt% (±200 ug/g) 0.02 0.02 0.02 0.03 0.03 0.02
Total Fluorine, wt% (±15 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Total Mercury, ug/g (±0.031 ug/g) 0.006 0.004 0.005 0.004 0.005 0.00
Total Lead, ug/g (±9 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Elemental analysis, AA

Na, wt% (±0.5 ug/g) 0.01 0.01 0.01 0.01 0.01 0.01
K, wt% (±0.5 ug/g) 0.000 0.000 0.000 0.000 0.000 0.00

Particulate size distribution

Particulate Left Mesh, #8, wt% 22.25 24.39 28.52 26.41 31.21 26.56
Particulate Left Mesh, #14, wt% 16.33 14.29 16.26 17.45 16.59 16.18
Particulate Left Mesh, #28, wt% 18.58 18.40 18.37 19.57 13.93 17.77
Particulate Left Mesh, #50, wt% 11.77 12.15 10.94 9.24 13.29 11.48
Particulate Left Mesh, #100, wt% 7.54 6.80 6.44 6.56 5.07 6.48
Particulate Left Mesh, #200, wt% 7.11 5.77 4.70 5.40 4.07 5.41
Particulate Left Mesh, #270, wt% 11.70 11.50 8.87 9.32 9.59 10.20
Bottom, wt% 3.87 5.60 4.37 4.56 4.99 4.68

Conversion Fraction 89.10 89.30 89.54 85.34 90.06 88.67

Average 
Values

Jan. 14, 2004

Unit #2

Page 2 of 2 Jan 13-14 Limestone Rev FLIMESTONE Jan. 14, 2004



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT I 
 

Bed Ash Analyses 

JEI\.



JEA Northside Unit 2
Test #1 - Pittsburgh 8 Coal

SUMMARY - BED ASH ANALYSES

January 13, 2004

Bed Ash

Lab Number 31986-04 31986-05 31986-08 31986-09 31986-11

Date 1/13/2004 1/13/2004 1/13/2004 1/13/2004 1/13/2004

Time 11:00 12:00 13:00 14:00 15:00

Unburned carbon, wt% 0.12 0.03 0.04 0.10 0.10 0.08

Compound analysis

CaSO4, wt% (±0.2) 12.91 14.07 13.38 13.45 14.29 13.62

Sulfur, wt% (±0.09) 0.44 0.48 0.46 0.48 0.49 0.47

Ash compound analysis

SiO2, wt% (±0.65) 2.03 1.84 1.75 2.83 1.91 2.07
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 54.22 60.21 58.42 54.49 61.18 57.71
CaO, wt% (±4.74) (Not Part of Normalization) 20.87 20.96 20.84 21.30 21.14 21.02
MgO, wt% (±1.25) 38.42 30.59 30.30 33.34 31.27 32.78
Na2O, wt% (±3.70) 3.05 4.85 7.15 7.17 3.88 5.22
K2O, wt% (±4.25) 2.04 1.99 1.74 1.63 1.43 1.77
Vanadium, wt% (±1.0) 0.21 0.48 0.57 0.46 0.30 0.41
Nickel, wt% (±1.0) 0.02 0.05 0.07 0.06 0.03 0.05

Elemental analysis, AA

Na, wt% (±0.5 ug/g) 0.01 0.02 0.03 0.03 0.01 0.02
K, wt% (±0.5 ug/g) 0.01 0.01 0.01 0.01 0.01 0.01

Particulate size distribution

Particulate Left Mesh, 1/2", wt% 0.41 0.00 0.41 0.41 0.69 0.39
Particulate Left Mesh, #4, wt% 0.41 0.41 0.39 0.40 0.88 0.50
Particulate Left Mesh, #8, wt% 5.73 8.20 5.02 5.95 11.09 7.20
Particulate Left Mesh, #14, wt% 8.30 11.18 7.77 8.85 13.96 10.01
Particulate Left Mesh, #28, wt% 20.95 21.64 21.96 22.53 27.25 22.87
Particulate Left Mesh, #48, wt% 22.49 20.58 23.74 23.53 20.28 22.12
Particulate Left Mesh, #100, wt% 23.21 21.43 23.52 22.66 15.89 21.34
Particulate Left Mesh, #200, wt% 17.73 16.19 16.30 14.82 8.89 14.79
Bottom, wt% 0.10 0.05 0.11 0.09 0.05 0.08

Average 
Values

Unit #2

Jan. 13, 2004

Page 1 of 2
Jan 13-14 Bed Ash Rev HBED ASH Jan. 13, 2004



JEA Northside Unit 2
Test #1 - Pittsburgh 8 Coal

SUMMARY - BED ASH ANALYSES

January 14, 2004

Bed Ash

Lab Number 31986-01 31986-02 31986-03 31986-06 31986-07 31986-10

Date 1/14/2004 1/14/2004 1/14/2004 1/14/2004 1/14/2004 1/14/2004

Time 10:00 10:20 11:00 12:15 13:00 14:15

Unburned carbon, wt% 0.04 0.04 0.02 0.02 0.09 0.06 0.05

Compound analysis

CaSO4, wt% (±0.2) 14.66 14.43 14.60 12.03 14.07 14.20 14.00

Sulfur, wt% (±0.09) 0.50 0.50 0.51 0.42 0.49 0.48 0.48

Ash compound analysis

SiO2, wt% (±0.65) 2.92 2.95 2.51 2.94 2.17 2.16 2.61
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 45.30 53.12 56.62 61.31 62.04 46.07 54.08
CaO, wt% (±4.74) (Not Part of Normalization) 21.17 21.49 20.80 20.55 20.96 21.35 21.05
MgO, wt% (±1.25) 43.13 38.29 33.92 29.50 26.30 43.44 35.76
Na2O, wt% (±3.70) 5.66 3.93 4.93 4.52 6.26 5.56 5.14
K2O, wt% (±4.25) 2.58 1.34 1.51 1.30 2.69 2.30 1.95
Vanadium, wt% (±1.0) 0.37 0.33 0.45 0.38 0.48 0.43 0.41
Nickel, wt% (±1.0) 0.04 0.03 0.06 0.05 0.06 0.03 0.04

Elemental analysis, AA

Na, wt% (±0.5 ug/g) 0.01 0.01 0.02 0.02 0.03 0.02 0.02
K, wt% (±0.5 ug/g) 0.01 0.00 0.01 0.01 0.01 0.01 0.01

Particulate size distribution

Particulate Left Mesh, 1/2", wt% 0.00 0.41 1.37 0.14 0.00 0.27 0.37
Particulate Left Mesh, #4, wt% 0.34 0.47 0.34 0.41 0.38 0.30 0.37
Particulate Left Mesh, #8, wt% 4.68 6.21 3.49 5.96 3.58 4.44 4.73
Particulate Left Mesh, #14, wt% 8.55 9.10 6.02 8.81 5.78 7.22 7.58
Particulate Left Mesh, #28, wt% 26.65 22.44 17.91 22.70 18.77 20.83 21.55
Particulate Left Mesh, #48, wt% 26.81 21.94 20.42 23.77 21.63 23.80 23.06
Particulate Left Mesh, #100, wt% 22.94 22.22 25.12 22.78 25.71 24.62 23.90
Particulate Left Mesh, #200, wt% 9.04 16.35 24.00 14.74 23.61 17.76 17.58
Bottom, wt% 0.07 0.09 0.13 0.09 0.13 0.11 0.10

Unit #2

Jan. 14, 2004

Average 
Values

Page 2 of 2 Jan 13-14 Bed Ash Rev HBED ASH Jan. 14, 2004



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT J 
 

Flyash (Air Heater and PJFF) Analyses 
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JEA Northside Unit 2
Test #1-PITTSBURGH 8 Coal

SUMMARY FLYASH ANALYSES

January 13, and 14, 2004

Flyash

Lab Number 31990-05 31990-07 31990-10 31990-14 31990-16 32065-01A

(Bag House) (Bag House) (Bag House) (Bag House) (Bag House) (Isokinetic)

Time 11:52 12:12 13:20 14:29 15:30

Unburned carbon, wt% 6.88 6.90 7.17 7.68 8.27 7.86 7.38

Compound analysis

CaSO4, wt% (±0.2) 34.83 38.80 34.04 35.16 37.35 19.80 36.04

Sulfur, wt% (±0.09) 1.25 1.38 1.22 1.26 1.33 0.73 1.29

Ash compound analysis

SiO2, wt% (±0.65) 0.22 0.25 0.18 0.15 0.12 0.13 0.18
SO3, wt% (±0.98) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2O3, wt% (±1.44) 60.64 60.59 62.56 63.68 63.19 56.68 62.13
CaO, wt% (±4.74) (Not Part of Normalization) 20.80 20.77 20.87 20.81 20.77 21.04 20.80
MgO, wt% (±1.25) 4.49 4.15 3.68 3.25 3.34 3.94 3.78
Na2O, wt% (±3.70) 7.10 7.28 6.52 6.09 6.34 9.63 6.67
K2O, wt% (±4.25) 6.57 6.79 6.14 5.92 6.08 8.67 6.30
Vanadium, wt% (±1.0) 0.14 0.12 0.11 0.10 0.11 0.12 0.12
Nickel, wt% (±1.0) 0.02 0.02 0.02 0.02 0.02 0.02 0.02

100.00 99.96 100.07 100.01 99.96 100.24 100.00
Elemental analysis, AA

Na, wt% (±0.5 ug/g) 0.21 0.23 0.22 0.24 0.23 0.23 0.22
K, wt% (±0.5 ug/g) 0.22 0.24 0.24 0.26 0.24 0.23 0.24

Particulate size distribution

Particulate Left Mesh, #4, wt% 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Particulate Left Mesh, #14, wt% 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Particulate Left Mesh, #28, wt% 0.05 0.04 0.04 0.03 0.04 0.00 0.04
Particulate Left Mesh, #48, wt% 0.05 0.04 0.04 0.03 0.04 0.00 0.04
Particulate Left Mesh, #100, wt% 1.25 3.57 2.88 1.45 0.17 0.31 1.86
Particulate Left Mesh, #270, wt% 23.45 24.02 24.85 25.55 26.05 21.38 24.78
Particulate Left Mesh, #325, wt% 14.22 11.76 13.45 14.33 15.38 26.10 13.83
Bottom, wt% 59.78 60.04 57.54 57.41 58.11 50.10 58.58

Average 
Values

Unit #2

Jan. 13, 2004

Page 1 of 3 Jan 13-14 Fly Ash Rev H1FLY ASH CaO Correction



JEA Northside Unit 2
Test #1-PITTSBURGH 8 Coal

SUMMARY FLYASH ANALYSES

January 13, and 14, 2004

Flyash

Lab Number

Time

Unburned carbon, wt%

Compound analysis

CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis

SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA

Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution

Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #270, wt%
Particulate Left Mesh, #325, wt%
Bottom, wt%

31990-02 31990-04 31990-08 31990-11 31990-13 31990-15

(Bag House) (Bag House) (Bag House) (Bag House) (Bag House) (Bag House)

10:06 11:35 12:23 13:46 14:20 15:15

7.73 7.30 7.34 7.38 7.44 2.96 7.44

38.83 35.02 23.47 27.29 31.14 38.37 31.15

1.38 1.25 0.85 0.98 0.17 0.20 0.93

0.30 0.23 0.13 0.15 0.16 0.29 0.19
0.00 0.00 0.00 0.00 0.00 0.00 0.00

61.65 61.59 61.80 62.46 62.64 52.16 62.03
20.80 20.90 20.86 20.91 20.90 22.33 20.88
4.56 4.14 4.24 4.02 3.90 8.18 4.17
6.19 6.32 6.27 5.95 5.98 12.28 6.14
6.35 6.77 6.61 6.48 6.38 4.91 6.52
0.13 0.12 0.12 0.12 0.11 0.14 0.12
0.02 0.02 0.02 0.02 0.02 1.23 0.02

100.00 100.10 100.06 100.11 100.10 101.53 100.07

0.17 0.17 0.17 0.18 0.18 0.17 0.17
0.20 0.21 0.20 0.22 0.21 0.07 0.21

0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.04 0.05 0.05 0.04 0.03 0.04
0.05 0.08 0.07 0.08 0.04 0.06 0.06
0.18 0.20 0.19 0.15 0.17 0.16 0.18

33.34 46.68 41.56 30.45 23.61 29.52 35.13
24.35 30.78 20.19 25.87 20.31 30.33 24.30
40.75 22.18 36.64 42.10 55.54 38.60 39.44

Average 
Values

Unit #2

Jan. 14, 2004

Page 2 of 3 Jan 13-14 Fly Ash Rev H1FLY ASH CaO Correction



JEA Northside Unit 2
Test #1-PITTSBURGH 8 Coal

SUMMARY FLYASH ANALYSES

January 13, and 14, 2004

Flyash

Lab Number

Time

Unburned carbon, wt%

Compound analysis

CaSO4, wt% (±0.2)

Sulfur, wt% (±0.09)

Ash compound analysis

SiO2, wt% (±0.65)
SO3, wt% (±0.98)
Fe2O3, wt% (±1.44)
CaO, wt% (±4.74) (Not Part of Normalization)
MgO, wt% (±1.25)
Na2O, wt% (±3.70)
K2O, wt% (±4.25)
Vanadium, wt% (±1.0)
Nickel, wt% (±1.0)

Elemental analysis, AA

Na, wt% (±0.5 ug/g)
K, wt% (±0.5 ug/g)

Particulate size distribution

Particulate Left Mesh, #4, wt%
Particulate Left Mesh, #14, wt%
Particulate Left Mesh, #28, wt%
Particulate Left Mesh, #48, wt%
Particulate Left Mesh, #100, wt%
Particulate Left Mesh, #270, wt%
Particulate Left Mesh, #325, wt%
Bottom, wt%

31990-01 31990-03 31990-06 31990-09 31990-12 32065-02B

(Air heater) (Air heater) (Air heater) (Air heater) (Air heater) (Isokinetic)

10:00 11:05 12:03 13:06 14:00

2.80 2.34 2.49 3.35 2.80 7.29 2.76

23.47 21.05 29.86 30.95 34.43 24.90 27.95

0.83 0.75 1.05 1.08 0.18 0.90 0.78

0.20 0.17 0.30 0.25 0.33 0.15 0.25
0.00 0.00 0.00 0.00 0.00 0.00 0.00

68.80 69.29 69.12 68.08 69.17 58.73 68.89
22.50 22.57 22.56 22.36 22.60 21.16 22.52
5.76 5.88 5.84 5.50 5.78 4.05 5.75
2.48 2.19 2.21 3.01 2.20 7.87 2.42
1.63 1.37 1.45 2.06 1.45 8.25 1.59
0.30 0.27 0.26 0.26 0.24 0.12 0.27
0.04 0.03 0.03 0.03 0.03 0.02 0.03

101.70 101.77 101.76 101.56 101.80 100.35 101.71

0.06 0.05 0.05 0.07 0.05 0.18 0.05
0.04 0.03 0.04 0.05 0.04 0.21 0.04

0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.08 0.12 0.08 0.10 0.00 0.08
0.12 0.10 0.08 0.12 0.10 0.00 0.10
0.16 0.14 0.12 0.16 0.14 0.00 0.14
0.56 0.55 0.53 0.29 0.41 0.00 0.47

68.96 69.63 70.30 59.58 64.94 26.77 66.68
8.95 8.46 7.96 10.30 9.13 25.81 8.96

21.13 20.97 20.81 29.30 25.06 41.61 23.45

Average 
Values

Unit #2

Jan. 14, 2004

Page 3 of 3 Jan 13-14 Fly Ash Rev H1FLY ASH CaO Correction



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT K 
 

Ambient Data, Jan. 13, 2004 & Jan. 14, 
2004 

JEI\.



JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY MET DATA

January 13 and 14, 2004

Date: January 13, 2004 January 14, 2004
Start: 1100 hours 1000 hours
End: 1500 hours 1400 hours

Characteristic Being Measured

Dry Bulb Temperature, North / South, deg F 61.0 62.78
Count 478 482
Standard Deviation 2.9707 4.8577

Wet Bulb Temperature, North / South, deg F 49.6 51.26
Count 478 482
Standard Deviation 1.7038 1.8616

Atmospheric Pressure, in Hg 30.43 30.24
Atmospheric Pressure, psia 14.9 14.8
Count 5 5
Standard Deviation 0.01207 0.02918

Values Used in Efficiency Calculation

Page 1 of 1 MET Data Summary Jan 13 and 14 for ReportSheet1



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT L 
 

Ambient Data, Jan. 15, 2004 & Jan. 16, 
2004

JEI\.



JEA Northside Unit 2
Test #1-Pittsburgh 8 Coal

SUMMARY MET DATA - PARTIAL LOADS

January 15 and 16, 2004

DATE WET BULB, DEG F DRY BULB, DEG F
PRESSURE, 

PSIA
RELATIVE HUMIDITY, 

%

JAN. 16, 2004 48 54 14.696 64.77
40% LOAD 47 53 14.696 64.12

45 50 14.696 68.08
44 50 14.696 62.03
43 49 14.696 61.28

JAN. 16, 2004 54 60 14.696 68.21
60% LOAD 54 61 14.696 63.84

53 59 14.696 67.68
52 57 14.696 71.89
52 57 14.696 71.89

JAN. 15, 2004 55 61 14.696 68.71
80% LOAD 56 62 14.696 69.20

54 63 14.696 55.80

54 62 14.696 59.71

54 62 14.696 59.71

Page 1 of 1 MET Data Summary Jan 15 and 16 for ReportSheet1



JEA Large-Scale CFB Combustion Demonstration Project 
 

                     Fuel Capability Demonstration Test Report 1 - ATTACHMENTS 
100% Pittsburgh 8 Fuel 

 

  B&V Project 137064   

   

ATTACHMENT M 
 

Ontario Hydro Mercury Emission Summary 
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Black & Veatch
Clean Air Project No. 9475-1
100% Pittsburgh No. 8 Coal

Ontario Hydro Mercury Emission Summary

JEA Northside Generating Station - Unit 2

Particulate 
Bound Hgtp

Separate 
Oxidized Hg2+

Separate 
Elemental Hg0

Total Mercury 
HgTotal

Run No. (lb/hr) (lb/hr) (lb/hr) (lb/hr)

SDA Inlet Run 1 0.033263 0.000361 0.008258 0.041882
SDA Inlet Run 2 0.023739 0.001389 0.005065 0.030193
SDA Inlet Run 3 0.035793 0.000295 0.008621 0.044709

Average 0.030932 0.000682 0.007315 0.038928

Stack Run 1 0.000021 0.000021 0.005545 0.005566
Stack Run 2 0.000021 0.000021 0.007509 0.007530
Stack Run 3 0.000021 0.000063 0.005125 0.005146

Average 0.000021 0.000035 0.006060 0.006081

Removal Efficiency (%) 99.93% 94.87% 17.16% 84.38%



Clean Air Project No: 9475-1
SDA Inlet - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:44 18:08 20:47

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,800 1,800 1,800
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 4.8000 4.6000 4.8000 4.7333
CO2 Carbon dioxide (dry volume %) 14.1000 14.3000 14.1000 14.1667
Ts Sample temperature (°F) 317.6250 319.2500 317.5417 318.1389
Bw Actual water vapor in gas (% by volume) 8.3739 7.9066 7.4743 7.9183

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 976,004 971,461 988,368 978,611
Qs Volumetric flow rate, standard (scfm) 630,041 625,639 637,925 631,202
Qstd Volumetric flow rate, dry standard (dscfm) 577,282 576,172 590,245 581,233
Qa Volumetric flow rate, actual (acf/hr) 58,560,246 58,287,688 59,302,059 58,716,664
Qs Volumetric flow rate, standard (scf/hr) 37,802,449 37,538,334 38,275,518 37,872,100
Qstd Volumetric flow rate, dry standard (dscf/hr) 34,636,927 34,570,337 35,414,675 34,873,980
Qa Volumetric flow rate, actual (m3/hr) 1,658,461 1,650,742 1,679,469 1,662,891
Qs Volumetric flow rate, standard (m3/hr) 1,070,588 1,063,108 1,083,985 1,072,560
Qstd Volumetric flow rate, dry standard (dry m3/hr) 980,938 979,052 1,002,964 987,652
Qs Volumetric flow rate, normal (Nm3/hr) 997,593 990,623 1,010,077 999,431
Qstd Volumetric flow rate, dry normal (Nm3/hr) 914,056 912,299 934,581 920,312

Sampling Data
Vmstd Volume metered, standard (dscf) 82.4059 85.6378 84.7806 84.2748
%I Isokinetic sampling (%) 100.5579 104.7030 101.1837 102.1482

Laboratory Data
Hgparticle Total Particulate Bound Mercury (µg) 35.8900 26.6700 38.8600 33.8067
HgO Total Oxidized Mercury (µg) 0.3900 1.5600 0.3200 0.7567
HgE Total Elemental Mercury (µg) 8.9100 5.6900 9.3600 7.9867
mn Total Mercury (µg) 45.1900 33.9200 48.5400 42.5500

Total Mercury Results
Csd Concentration (lb/dscf) 1.2092E-09 8.7337E-10 1.2624E-09 1.1150E-09
Ca Concentration (lb/acf) 7.1520E-10 5.1800E-10 7.5392E-10 6.6237E-10
Csd Concentration (µg/dscm) 1.9363E+01 1.3986E+01 2.0216E+01 1.7855E+01
Csd Concentration (mg/dscm) 1.9363E-02 1.3986E-02 2.0216E-02 1.7855E-02
Ca Concentration (µg/m3 (actual,wet)) 1.1453E+01 8.2950E+00 1.2073E+01 1.0607E+01
Csd Concentration (µg/Nm3 dry) 2.0780E+01 1.5009E+01 2.1696E+01 1.9162E+01
Elb/hr Rate (lb/hr) 4.1882E-02 3.0193E-02 4.4709E-02 3.8928E-02
Eg/s Rate (g/s) 5.2762E-03 3.8036E-03 5.6323E-03 4.9040E-03
ET/yr Rate (Ton/yr) 1.8345E-01 1.3224E-01 1.9583E-01 1.7050E-01
EFd Rate - Fd-based (lb/MMBtu) 1.5352E-05 1.0952E-05 1.6028E-05 1.4110E-05
EFc Rate - Fc-based (lb/MMBtu) 1.5436E-05 1.0993E-05 1.6116E-05 1.4182E-05
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Clean Air Project No: 9475-1
SDA Inlet - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:44 18:08 20:47

Particulate Bound Mercury Results
Csd Concentration (lb/dscf) 9.6034E-10 6.8670E-10 1.0107E-09 8.8591E-10
Ca Concentration (lb/acf) 5.6802E-10 4.0728E-10 6.0357E-10 5.2629E-10
Csd Concentration (µg/dscm) 1.5378E+01 1.0997E+01 1.6185E+01 1.4187E+01
Csd Concentration (mg/dscm) 1.5378E-02 1.0997E-02 1.6185E-02 1.4187E-02
Ca Concentration (µg/m3 (actual,wet)) 9.0960E+00 6.5220E+00 9.6653E+00 8.4278E+00
Csd Concentration (µg/Nm3 dry) 1.6504E+01 1.1801E+01 1.7369E+01 1.5225E+01
Elb/hr Rate (lb/hr) 3.3263E-02 2.3739E-02 3.5793E-02 3.0932E-02
Eg/s Rate (g/s) 4.1904E-03 2.9906E-03 4.5091E-03 3.8967E-03
ET/yr Rate (Ton/yr) 1.4569E-01 1.0398E-01 1.5677E-01 1.3548E-01
EFd Rate - Fd-based (lb/MMBtu) 1.2192E-05 8.6112E-06 1.2831E-05 1.1212E-05
EFc Rate - Fc-based (lb/MMBtu) 1.2260E-05 8.6438E-06 1.2902E-05 1.1269E-05
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Clean Air Project No: 9475-1
SDA Inlet - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:44 18:08 20:47

Oxidized Mercury Results
Csd Concentration (lb/dscf) 1.0436E-11 4.0167E-11 8.3227E-12 1.9642E-11
Ca Concentration (lb/acf) 6.1724E-12 2.3823E-11 4.9702E-12 1.1655E-11
Csd Concentration (µg/dscm) 1.6711E-01 6.4322E-01 1.3328E-01 3.1453E-01
Csd Concentration (mg/dscm) 1.6711E-04 6.4322E-04 1.3328E-04 3.1453E-04
Ca Concentration (µg/m3 (actual,wet)) 9.8842E-02 3.8149E-01 7.9591E-02 1.8664E-01
Csd Concentration (µg/Nm3 dry) 1.7934E-01 6.9028E-01 1.4303E-01 3.3755E-01
Elb/hr Rate (lb/hr) 3.6146E-04 1.3886E-03 2.9474E-04 6.8159E-04
Eg/s Rate (g/s) 4.5535E-05 1.7493E-04 3.7131E-05 8.5865E-05
ET/yr Rate (Ton/yr) 1.5832E-03 6.0820E-03 1.2910E-03 2.9854E-03
EFd Rate - Fd-based (lb/MMBtu) 1.3249E-07 5.0369E-07 1.0566E-07 2.4728E-07
EFc Rate - Fc-based (lb/MMBtu) 1.3322E-07 5.0560E-07 1.0625E-07 2.4835E-07
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Clean Air Project No: 9475-1
SDA Inlet - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:44 18:08 20:47

Elemental Mercury Results
Csd Concentration (lb/dscf) 2.3841E-10 1.4651E-10 2.4344E-10 2.0945E-10
Ca Concentration (lb/acf) 1.4101E-10 8.6892E-11 1.4538E-10 1.2443E-10
Csd Concentration (µg/dscm) 3.8178E+00 2.3461E+00 3.8983E+00 3.3541E+00
Csd Concentration (mg/dscm) 3.8178E-03 2.3461E-03 3.8983E-03 3.3541E-03
Ca Concentration (µg/m3 (actual,wet)) 2.2582E+00 1.3915E+00 2.3280E+00 1.9926E+00
Csd Concentration (µg/Nm3 dry) 4.0972E+00 2.5178E+00 4.1836E+00 3.5995E+00
Elb/hr Rate (lb/hr) 8.2579E-03 5.0648E-03 8.6213E-03 7.3146E-03
Eg/s Rate (g/s) 1.0403E-03 6.3804E-04 1.0861E-03 9.2147E-04
ET/yr Rate (Ton/yr) 3.6169E-02 2.2184E-02 3.7761E-02 3.2038E-02
EFd Rate - Fd-based (lb/MMBtu) 3.0268E-06 1.8372E-06 3.0906E-06 2.6515E-06
EFc Rate - Fc-based (lb/MMBtu) 3.0436E-06 1.8441E-06 3.1077E-06 2.6651E-06
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Clean Air Project No: 9475-1
Stack - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:42 18:00 20:45

Process Conditions
Fd Oxygen-based F-factor (dscf/MMBtu) 9,780 9,780 9,780
Fc Carbon dioxide-based F-factor (dscf/MMBtu) 1,800 1,800 1,800
Cap Capacity factor (hours/year) 8,760 8,760 8,760

Gas Conditions
O2 Oxygen (dry volume %) 5.2000 5.4000 5.8000 5.4667
CO2 Carbon dioxide (dry volume %) 13.4000 13.5000 13.2000 13.3667
Ts Sample temperature (°F) 240.7083 250.2083 234.0000 241.6389
Bw Actual water vapor in gas (% by volume) 10.5308 10.6940 9.9813 10.4020

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 907,511 913,697 899,844 907,017
Qs Volumetric flow rate, standard (scfm) 685,928 681,365 686,707 684,667
Qstd Volumetric flow rate, dry standard (dscfm) 613,694 608,500 618,165 613,453
Qa Volumetric flow rate, actual (acf/hr) 54,450,670 54,821,797 53,990,630 54,421,032
Qs Volumetric flow rate, standard (scf/hr) 41,155,683 40,881,928 41,202,426 41,080,012
Qstd Volumetric flow rate, dry standard (dscf/hr) 36,821,650 36,510,025 37,089,874 36,807,183
Qa Volumetric flow rate, actual (m3/hr) 1,542,075 1,552,586 1,529,046 1,541,236
Qs Volumetric flow rate, standard (m3/hr) 1,165,553 1,157,800 1,166,877 1,163,410
Qstd Volumetric flow rate, dry standard (dry m3/hr) 1,042,811 1,033,985 1,050,407 1,042,401
Qs Volumetric flow rate, normal (Nm3/hr) 1,086,084 1,078,859 1,087,317 1,084,087
Qstd Volumetric flow rate, dry normal (Nm3/hr) 971,710 963,486 978,788 971,328

Sampling Data
Vmstd Volume metered, standard (dscf) 77.4613 77.8307 77.5580 77.6167
%I Isokinetic sampling (%) 99.6342 100.9638 99.0372 99.8784

Laboratory Data
Hgparticle Total Particulate Bound Mercury (µg) 0.0200 0.0200 0.0200 0.0200
HgO Total Oxidized Mercury (µg) <0.0200 <0.0200 <0.0600 <0.0333
HgE Total Elemental Mercury (µg) 5.2900 7.2600 4.8600 5.8033
mn Total Mercury (µg) 5.3100 7.2800 4.8800 5.8233

Total Mercury Results
Csd Concentration (lb/dscf) 1.5115E-10 2.0625E-10 1.3874E-10 1.6538E-10
Ca Concentration (lb/acf) 1.0222E-10 1.3736E-10 9.5310E-11 1.1163E-10
Csd Concentration (µg/dscm) 2.4205E+00 3.3028E+00 2.2217E+00 2.6483E+00
Csd Concentration (mg/dscm) 2.4205E-03 3.3028E-03 2.2217E-03 2.6483E-03
Ca Concentration (µg/m3 (actual,wet)) 1.6368E+00 2.1996E+00 1.5263E+00 1.7876E+00
Csd Concentration (µg/Nm3 dry) 2.5976E+00 3.5444E+00 2.3843E+00 2.8421E+00
Elb/hr Rate (lb/hr) 5.5657E-03 7.5301E-03 5.1458E-03 6.0806E-03
Eg/s Rate (g/s) 7.0115E-04 9.4862E-04 6.4826E-04 7.6601E-04
ET/yr Rate (Ton/yr) 2.4378E-02 3.2982E-02 2.2539E-02 2.6633E-02
EFd Rate - Fd-based (lb/MMBtu) 1.9679E-06 2.7198E-06 1.8781E-06 2.1886E-06
EFc Rate - Fc-based (lb/MMBtu) 2.0304E-06 2.7500E-06 1.8919E-06 2.2241E-06
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Clean Air Project No: 9475-1
Stack - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:42 18:00 20:45

Particulate Bound Mercury Results
Csd Concentration (lb/dscf) 5.6932E-13 5.6661E-13 5.6861E-13 5.6818E-13
Ca Concentration (lb/acf) 3.8499E-13 3.7735E-13 3.9061E-13 3.8432E-13
Csd Concentration (µg/dscm) 9.1168E-03 9.0735E-03 9.1054E-03 9.0986E-03
Csd Concentration (mg/dscm) 9.1168E-06 9.0735E-06 9.1054E-06 9.0986E-06
Ca Concentration (µg/m3 (actual,wet)) 6.1651E-03 6.0428E-03 6.2552E-03 6.1544E-03
Csd Concentration (µg/Nm3 dry) 9.7839E-03 9.7375E-03 9.7717E-03 9.7643E-03
Elb/hr Rate (lb/hr) 2.0963E-05 2.0687E-05 2.1090E-05 2.0913E-05
Eg/s Rate (g/s) 2.6409E-06 2.6061E-06 2.6568E-06 2.6346E-06
ET/yr Rate (Ton/yr) 9.1819E-05 9.0610E-05 9.2372E-05 9.1600E-05
EFd Rate - Fd-based (lb/MMBtu) 7.4121E-09 7.4721E-09 7.6970E-09 7.5270E-09
EFc Rate - Fc-based (lb/MMBtu) 7.6475E-09 7.5549E-09 7.7537E-09 7.6520E-09

020604  131326

N P K @_O

Separate Particulate Bound (Hgtp) Results

Black and Veatch

Ontario Hydro
Mercury (Hg) Emission Parameters (continued)

Prepared by Clean Air Engineering  Proprietary Software
SS OntHydro-1 Version 12-2003a

Copyright © 2003 Clean Air Engineering Inc.

QA/QC _________
Date _________



Clean Air Project No: 9475-1
Stack - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:42 18:00 20:45

Oxidized Mercury Results
Csd Concentration (lb/dscf) <5.6932E-13 <5.6661E-13 <1.7058E-12 <9.4725E-13
Ca Concentration (lb/acf) <3.8499E-13 <3.7735E-13 <1.1718E-12 <6.4473E-13
Csd Concentration (µg/dscm) <9.1168E-03 <9.0735E-03 <2.7316E-02 <1.5169E-02
Csd Concentration (mg/dscm) <9.1168E-06 <9.0735E-06 <2.7316E-05 <1.5169E-05
Ca Concentration (µg/m3 (actual,wet)) <6.1651E-03 <6.0428E-03 <1.8765E-02 <1.0324E-02
Csd Concentration (µg/Nm3 dry) <9.7839E-03 <9.7375E-03 <2.9315E-02 <1.6279E-02
Elb/hr Rate (lb/hr) <2.0963E-05 <2.0687E-05 <6.3269E-05 <3.4973E-05
Eg/s Rate (g/s) <2.6409E-06 <2.6061E-06 <7.9703E-06 <4.4058E-06
ET/yr Rate (Ton/yr) <9.1819E-05 <9.0610E-05 <2.7712E-04 <1.5318E-04
EFd Rate - Fd-based (lb/MMBtu) <7.4121E-09 <7.4721E-09 <2.3091E-08 <1.2658E-08
EFc Rate - Fc-based (lb/MMBtu) <7.6475E-09 <7.5549E-09 <2.3261E-08 <1.2821E-08

020604  131326

N P K @_O

Black and Veatch

Ontario Hydro
Mercury (Hg) Emission Parameters (continued)

Separate Oxidized (Hg2+) Results

Prepared by Clean Air Engineering  Proprietary Software
SS OntHydro-1 Version 12-2003a

Copyright © 2003 Clean Air Engineering Inc.

QA/QC _________
Date _________



Clean Air Project No: 9475-1
Stack - 100% Pittsburgh  8

Run No. 1 2 3 Average

Date (2004) Jan 13 Jan 13 Jan 13
Start Time (approx.) 11:19 15:50 18:40
Stop Time (approx.) 14:42 18:00 20:45

Elemental Mercury Results
Csd Concentration (lb/dscf) 1.5058E-10 2.0568E-10 1.3817E-10 1.6481E-10
Ca Concentration (lb/acf) 1.0183E-10 1.3698E-10 9.4919E-11 1.1124E-10
Csd Concentration (µg/dscm) 2.4114E+00 3.2937E+00 2.2126E+00 2.6392E+00
Csd Concentration (mg/dscm) 2.4114E-03 3.2937E-03 2.2126E-03 2.6392E-03
Ca Concentration (µg/m3 (actual,wet)) 1.6307E+00 2.1935E+00 1.5200E+00 1.7814E+00
Csd Concentration (µg/Nm3 dry) 2.5878E+00 3.5347E+00 2.3745E+00 2.8324E+00
Elb/hr Rate (lb/hr) 5.5448E-03 7.5094E-03 5.1248E-03 6.0596E-03
Eg/s Rate (g/s) 6.9851E-04 9.4601E-04 6.4560E-04 7.6337E-04
ET/yr Rate (Ton/yr) 2.4286E-02 3.2891E-02 2.2446E-02 2.6541E-02
EFd Rate - Fd-based (lb/MMBtu) 1.9605E-06 2.7124E-06 1.8704E-06 2.1811E-06
EFc Rate - Fc-based (lb/MMBtu) 2.0228E-06 2.7424E-06 1.8842E-06 2.2164E-06

020604  131326

N P K @_O

Black and Veatch

Ontario Hydro
Mercury (Hg) Emission Parameters (continued)

Separate Elemental (Hg0) Results

Prepared by Clean Air Engineering  Proprietary Software
SS OntHydro-1 Version 12-2003a

Copyright © 2003 Clean Air Engineering Inc.

QA/QC _________
Date _________



Black and Veatch
Clean Air Project No: 9475-1
SDA Inlet - 100% Pittsburgh  8

Mercury Units
Detection 

Limit
Blank    

(as-rcvd) Run 1 Run 2 Run 3
Hgash-Filter Fraction µg 0.0100 34.0000 24.9000 36.0000
Hgpr-Probe Rinse Fraction µg 0.0100 1.9100 1.7900 2.8800
HgKCl-KCl Fraction µg 0.0200 0.5300 1.7000 0.4600
HgH2O2-HNO3-H2O2 Fraction µg 0.0200 18.3000 15.5000 19.7000
HgKMnO4-KMnO4 Fraction µg 0.0300 1.5300 1.1100 0.5800
V3a-As-received Volume of KCl Blank ml 300.0
V5a-As-received volume of HNO3-H2O2 Blank ml 100.0
V7a-As-received volume of H2SO4-KMnO4 Blank ml 300.0

V3-Volume of KCl charged to impingers ml 300.0 300.0 300.0
V5-Volume of HNO3-H2O2 charged to impingers ml 100.0 100.0 100.0
V7-Volume of H2SO4-KMnO4 charged to impingers ml 300.0 300.0 300.0
Hgfb-Filter Blank µg 0.0200 0.0200 0.0200 0.0200
HgOb-KCl Solution Blank µg 0.1400 0.1400 0.1400 0.1400
HgEb1-HNO3-H2O2 Blank µg 10.8000 10.8000 10.8000 10.8000
HgEb2-KMnO4 Blank µg 0.1200 0.1200 0.1200 0.1200

020604  134833

O

Mercury Laboratory Data - Data Entry Sheet

Notes:
"<" indicates result below reported minimum detection limit.

Solution blank values are derived by multiplying the as-received blank value by 
the ratio of the impinger charge volume to the as-received volume.

DRAFT LAB DATA

Prepared by Clean Air Engineering  Proprietary Software
SS OntHydro-1 Version 12-2003a

Copyright © 2003 Clean Air Engineering Inc.



Black and Veatch
Clean Air Project No: 9475-1
Stack - 100% Pittsburgh  8

Mercury Units
Detection 

Limit
Blank    

(as-rcvd) Run 1 Run 2 Run 3
Hgash-Filter Fraction µg 0.0100 0.0200 0.0200 0.0200
Hgpr-Probe Rinse Fraction µg 0.0100 <0.0100 <0.0100 <0.0100
HgKCl-KCl Fraction µg 0.0200 0.0900 0.0800 <0.0600
HgH2O2-HNO3-H2O2 Fraction µg 0.0200 17.9000 20.4000 17.9000
HgKMnO4-KMnO4 Fraction µg 0.0300 0.7600 0.2300 0.3300
V3a-As-received Volume of KCl Blank ml 300.0
V5a-As-received volume of HNO3-H2O2 Blank ml 100.0
V7a-As-received volume of H2SO4-KMnO4 Blank ml 300.0

V3-Volume of KCl charged to impingers ml 300.0 300.0 300.0
V5-Volume of HNO3-H2O2 charged to impingers ml 100.0 100.0 100.0
V7-Volume of H2SO4-KMnO4 charged to impingers ml 300.0 300.0 300.0
Hgfb-Filter Blank µg <0.0100 <0.0100 <0.0100 <0.0100
HgOb-KCl Solution Blank µg 0.9800 0.9800 0.9800 0.9800
HgEb1-HNO3-H2O2 Blank µg 13.2000 13.2000 13.2000 13.2000
HgEb2-KMnO4 Blank µg 0.1700 0.1700 0.1700 0.1700

020604  134833

O

Mercury Laboratory Data - Data Entry Sheet

Notes:
"<" indicates result below reported minimum detection limit.

Solution blank values are derived by multiplying the as-received blank value by 
the ratio of the impinger charge volume to the as-received volume.

DRAFT LAB DATA

Prepared by Clean Air Engineering  Proprietary Software
SS OntHydro-1 Version 12-2003a

Copyright © 2003 Clean Air Engineering Inc.
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FIGURE 1 - GENERAL ARRANGEMENT PLAN, DRAWING NO. 3847-1-100, REV. 3 

FIGURE 2 - GENERAL ARRANGEMENT ELEVATION, DRAWING NO. 3847-1-101, REV. 3 

FIGURE 3 - FABRIC FILTER EAST END ELEVATION, DRAWING NO. 3847-9-268, REV. 2 

FIGURE 4 - GENERAL ARRANGEMENT UNIT 2 ISO VIEW (RIGHT SIDE), DRAWING NO. 
43-7587-5-53 
 

FIGURE 5 - GENERAL ARRANGEMENT UNIT 2 FRONT ELEVATION VIEW A-A, 
DRAWING NO. 43-7587-5-50, REV. C 
 

FIGURE 6 - GENERAL ARRANGEMENT UNIT 2 SIDE ELEVATION, DRAWING NO. 43-
7587-5-51, REV. C 

 
 

JEI\.



•

3847- 1 -1 00 1'3·....

I. FOR CllH1'l.ETE COl.IMI OESIGNA TIONS &
LOCATIONS SEE 0lIG. q-00L

2. FOR T~ LOCATIONS SEE Owo. 9-003.

NOTES:

&\ ltheelobrotor Air Pollution Control
III... AW.le ........t~

utNtHAL PLAN

FOSTER Wl£ELER
JACKSONVILLE ELECTRIC AUTHORJTY
lJlJT '1 & '2 REPOWERING PROJECT

ll&V OWG. '62.l!2OO.lJ5-C0Bil5
GEM CODE 'N01-RA3Hl01. N02-RA31-001

N01-RB18-001 THRU 008. N02-RB18-001 THRU 008

DATE 3-HID

\'16'=1'-0

ou£,

DRH.8YFORTODATEREY.FOR

o 4-3·ae FABRICATOR BID INfO C 12'IY~ NELS l1'.JDEL elO~t.

REV. DATE TOFOR

lNFlJRtoIAHON

BIOS

CONSTRUCTION

TODATE

7+H*1 WAP'C &. WATKINS

<;-22-00 FOSiER ~l£R

REV.

HOT[
FA9R1CATIOo&. MANl"FACTI..Alt«l. OR tETAlLIHG MAY PROCEED ON..Y_. -..Il«l IS ISSUED OR _HORl2EO FOR SUCH PUlPOSEs.

~ OATE

STACl(

11.4

9.8

4.2

001-1-Lv8£

PlANT NORTH

E WED STAIR TO\I(1'. RtvlS£C W.lf? NO'$..

..NO....:B+":c:V:..:lS:..:ffi...:D:;:lt£.::NS=lON:;:S...:•...:l:::'...:'::::T-...;All::;S'-'''''='...;AA£=' 1::~'1 7- AOO ELECT BLDG to ASH=ff
C I{JVED STAIR fO'AUl 2 15 9 REV OiJTLE, DUCT & GEl' REV

o REV. TANK '" COL. O[SIGMTlONS I <lee 2 ADO OJi DUCT SUPT iNfO, INC GUST CO!+ENT.AOO EX? JT TAG

•

m:\contrect\384 7\ced\384 71100.dgn ..
hOT DATE; 15 Sf? 2032 13<28:04
LAST PLOTTED 8Y;RK

P062713.62.0200.05-C0005 St:NE 11/21/00 MM-01186

tri29423
LIME SLURRY SAMPLING

tri29423

tri29423
FIGURE 1

tri29423
FLY ASH SAMPLING(UNDERNEATH PJFF)

tri29423

tri29423



:r-8

I
I
I

I

i~
ilQ
!:>----U.:.:'-'-;

42'-7% ,£,
45'-7%

£~;
H--fn-,4--:c-+-----------~d --",,","--,,,,-.--1

;!..

42'-1%

6'-1

18'-11 DIA.

45'-0

55'-3£

INsPECTION
DOOR

24'-5

NSPECTION
& ACCESS DOOR

SIlA

ELEVATION A-A

n

"n
""

n

"n
""

n

"n
""

n

"n
""

n

"n
"", . ,

....--t-_.... -r-..........1....-
- . -,

··,,
___ ---t--

····,,,

URSlDE)

VIEW C-C

48'-0 DIA.

n n
II II
n n
II II
II II

10'-3

" , ,
",-_-!!.-_",- _ L _ .......-1........., , ,- , -,

·,·,,
·---~------,
·,,,

20'-6

10'-3

32'-810£

ffi
12' 0lA. 150' ANSI SLIP ON
F.F FLG.,lQ.ES TO
STRAJJIl.E I/; f«lPPER
TYP. AlL to'PERS

flUE

10'-001A.

1801A.

ffi DETAIL 1 SUPT. TO BE
CINCH ANCIIlRElJ

I SCAlE:!4"I'-0 f'.- TO CONe. SLAIl
a:;" SEE OWG.IlATER)

TYP.

l' EXP.---'" :.....
AXIAl COH'

YoI' EXP.LAT.

ffi 1IF==F~.k

3
........

3847-1 -1 01

&\ lIheelcbrotor Air Pollution Control
1141i!ii!A.v.~.......,.......~

PLOT DATE: 15 SEP 20013 13:28:26

LAST PLOTTED BY1RK

L A
£lEVATI ON

FOSTER WHEELER
JACKSONVILLE ELECTRIC AUTHORITY
~IT al & a2 REPOWERING PROJECT

B&V OWG. '62.1l200.05-COOI!6
GEM CODE 'N0I-RA3I-00I, Nil2-RA31-l1llJ

N01-RSI8-001 THRU ooa. Nil2-RB18-ll01 THRU l!08

DATE.

OATE 2-2"1-00

DATE 3-H30

13847-1-100 )

REV_ DATE TO FOR

2+00 FOSTER \KflER fM=OfM1TlON

)-1·00 FABRICATOR FAB INFO

-4'2iHlB fOSTER IM:HER INfO

7-1-4-80 FasTER \tlE£LER INFO

REV. DA1£ TO FOR

I 6-<1-00 INSULATOR IIOS

q-2IH~e FOSiER W£ElER 1NFllRio¥<Tl ON

7-]"·00 i

NOTE
FA8RltATIOI<. -.o'OCTl6l1t<G, OR Q£TA/Ul<G MAY PROC££ll ooc.y
WI£I< IlRAWIHO IS ISSl£ll OR __llEO FOR SUCH PIIlPOS£s.

I REVISED OUTLET DUCT l GENERAL fl(V.

2 ADO OUTLET MT Sl1'T INfO &, INCOOf'OAATE COSIMR COt+EN

B REvlS£!J nlJoENS1ONS & fROCK AISLE

C REVISED COLlM'l D£SlCNAHOO

D R£VlSED ACCESS tif.Xl(Q ELEVATIONS

If'OA TEO AND CHECKED

m: \controct\384 7\ood\ 384 7110Ldgn

P062713.62.0200.05-C0006 StNE 11/21/00 MM-01186

tri29423
ISOKINETIC FLY ASH SAMPLING - SDA INLET

tri29423
FIGURE 2

tri29423
FLY ASH SAMPLING (PJFF)

tri29423

tri29423



•

FABRICATOR NOTE - 'A'
STIFFENERS ARE ON INSIOE OF FABRIC FIL TER WALL PLATES
AND OUTSlOE OF HOPPER PLATES. PLENUM WALL PLATES
AND INLET ELBOWS

N01IS
1. GENERAL ARRANGEMENTS SEE OWGS. H011 THlU H0l
2. GENERAL NOTES SEE OWG. H01,
3. WALL CROSS SECTION FIELD WELOlNG q-264
4. HOPPER ORIENTATION PLAN SEE OWG 9-266

W-Il\{,
1

14'-IIli.I7'-10 --.J

15'-0

I I L 7"1014'-111>

2'l' -2'4 (WALL PANELS 1

30'-6'4 (UPPER WALL PANEL 1

PENTHOUSE
SEE OWG. 9-222

INTERNAL BRACING "" \J ~I _~ ----,' 11.1/; ~~ /., \\ \,_ ~ / ORAIN PIPEJj:! ~,Y0+fi}~

~' __ I ~,,' ///' / 1 I I~.-=-_~ ~ i ~' ;.-: r'l I \"-~ "=,~ I 1---- I /f' iii //! .1
,,,*,~ . PNEUMATIC CONVEYOR :!: ./<C"" V

If :rJ~~i~~ & '\ 7-:1 : '/ ~ -_ t- '~' L~~lt / ~.ROOS BY OTNERS'\ :::>"<~> /~;ji
If INTERNAL I \ ! b }1.. {:TlGRT'G. \: i;li~ liI! ....\.t, .....,/:S.:> / '

-'lo-';BRAC~ffiING1!'-----jJ't------- }o'\.-------~~-.;-.;"-='---''--~,:/1Mb1' EL.26'-6 l-:""'.:,.-i .?$>
I :\' 9-256 11 (q-2011 FOR INLET " , "'-f= / '/ i.' '.l ,/

~rtSPLJQlCE~ttt===_~-~ ~ II ===:t~==±~==:E=:=!j ~~ON~A " -:=;::- II t·_(-}~ SECTION Z-Z
'j OWG. 9'271 'j ' '-.,i,''''''; 1\

5WtINSULATION,,7R~'ACCESS DOOR "-\, /1 SCALE: 1"1"0 L.D,
&~m ~ 1 ~ J~ I ~

CAPPEO POl<E TUBE '\ JJf/". /\ HOPPER AERATOR PORTS -.I.~ -I /
~ SEE OETAIL'4' OWG.9-270 ,\ I Il" L.D, TO BE FIELD LOCATED "'\\
~~ ~ PNEUMATIC CONVEYOR FROM VENDOR OWG'S, TYP, 111 -:- /
~~ W.L.". '1/: l SuPPORT I: ' ~:-; /~

-l-L..l£t:==:::::::::::::::=::;;;;;;;;;::::I========1H+==========='===::]''Tl;r;!,,!,~, I I ffi, .
, I '!~", i RAPPING ANVIL SEE i I

~ 5" 'P I / i,~2-, OETAIL':r OWG. Q'270 ',SYM.ABT. rt PNEUMATIC CONVEYOR-------""ZYI

~
!:l :;,. V..... / ANO RODS BY OTHERS '\:?},

~ ...J I TYP. • !
lX)1.lJ I I 1

89Z-b-Lv8t= I

•

TIn prlft't end .n tnforeoyon ,,*"eon ,s 1M prC>Pt'""'ty of WhMt<Obr4tcr' APL 11, .. oonf""~.1 end profr.etclol"'V ond
.,.1. not .. UMd. .... 9Ubhe. 00- copt«i ur'lJ... ou1hormtd an "I~ by- ~1..e\Or AP.t;.. It. IS tron_u.t.d to vou
.,'th the .xphclt. urw:Wrs~ $01. It .s sub~t to r.1uM1 '4)Cll'\ r~t.

2'!'-10\1i

ttlTE
FABRlCAT10N.MANI..F'ACTOOING.at CETA1LIt«i MAY PROCEEO Ot«,.Y
W>£N _WING IS ISSUED DR AUTHORIZED FOR SUCH PUIlI'OSE5.

15'-8

ELEVATION 'E-E
,8

!LIJOI(ING WEST! '--../
N50 THRU 9-255

2'l"10'4

GEM COOE 'N0I·RBI8-0111 THRU 008
N02-RBI8-001 THRU 8118 B&V DWG NO 620200.05-C0064

PLOT 15 SEP 201321

LAST PLOTTED BY;RK

3847-9-268

...\ Wheelobrotor AIr Pollution Control
I.es:. A 'I....~t~

rAtlEH~SLT r~NLDltH

ELEVATI ON E-E

FOSTER Wl£ELER
JACKSONVILLE ELECTRIC AUTHORITY
UNIT 'I 80 '2 REPOWERING PROJECT

J.H. DATE 12-16-G<:j

~': 1'-0
K.R. DATE 3-j-m3

W.L.C. DATE 2-24-m~HKO.BY

BY,

DRN. BYFORREV. DUE TOREv. DATE TOFORTOREV, DATE

r--t__r- t- +-_r-_+- + -l,--:.1+5::.:,2:.:.2-00q:::K~KAMJ~S:c:H__f'_'Nf~G'--_---IC£RTIf'£O

. ·A~ ·kq· ITflR

'/Ii«. DATE

~ B·IS,OO

1%5,/2,,,,

r% DUE ttl.

2 'EI<lIUhO_OcllfHlE Pl'S,

8 {}RAW! NG CHECKEO

1 ADD SUf'T$ Fffi PNEUW<T!C (Wi.,OET 5 ~ SECT z-z

NO.

m:\con t,act\ 384 7\cod\384 1 ",2-r"a.G,cOJ"G

P062713.62.0200.05-C0064 StNE 11/21/00 MM-01179

tri29423
FLY ASH SAMPLING (PJFF)

tri29423

tri29423

tri29423
FIGURE 3



RIGHT SIDE

B&V Dwg No 62.340I05-COOI2

C -2::}-OO H
8 -16--99 H

2
ISO VIEW (R GHT SIDE)

GENERAL ARI~A~IGEMEt,T

2t~~~~~U:FO~R ~EE~~~~~fRD
3. FOR ADDITIONAL NOTES & REFERENCE

DRAWINGS SEE DRAWING 43-7587-5-50

P062713 .62.340 1.OS-COO12 St:NE 08/04/00 MM-00739

tri29423
LIMESTONE SAMPLING

tri29423

tri29423
FIGURE 4

tri29423
FUEL SAMPLING

tri29423

tri29423

tri29423
FLY ASH SAMPLING - AH HOPPER

tri29423

tri29423



I I. GENERAL ARRANGEMENT
CROSS :feltON 43-7587-5-20

2 G£N£RAL ARRANG£M£NT lONGHUOlNAL
SfenCNS A-A It. B-B 43-7587-5-21

3. GENERAL ARRANetM£NT LONGHUl)tNAL
S£CTI(NS C-C &. 0-0 43-7587-5-22

4. ~s:t8INr~R~u~Ml:C1 tw~rsT
PlAN IJ1(W 43-7587-5-301

5. ARRANG(M£NT AUXlWAKY EQ!JIPWfNT

i~~~t~-~\~~~~~1 ~o~~~ 43-7587-5-30Z
6, ARRANC[IAENT AUXlWARY £QUiPMtNT

~:;Jf. ~rrnJio~~s) 43-7587-5-303
7. ARRAtiGOIENT A.\JXlWARY EQI.JlPMENT

BOILER Em/AliT & AliTjtW£C 1£RMINIL fluE
PlAN \/lEW. AHT Tefl. K5. ElEVATION
AND VIEWS A-A & B-B 43-7587-5-304

a ARRMC(I.4E}lT A.\JXlWARY EQUIPMENT
BOIlER EXIT/AHT , AliTjtW£C 1£RIMNIL FW€
PlAN \I!fWS C-C & • AHT SlIPP~T l£V£L
AND OCTAIlS 43-7587-5-305

9, INSlRUMENT LOCATION PLANS
43-~1-5-5400IHRtJ64(l4,

6406,~.6411.64131HRlJ
6419

IfNI

FWEC REfERENCE DRA\\1NGS

7. F\l1 PlATE TtII()(N£SS. PLATE YA!£RlAl Ii EXPANSION
JOINT INFffiMATlON REFER iO flUE & DUCT AS$fMBl.'f
ORA'MNGS 8EGlNNI1iG MTH ORA\I1NG 4J-75l17-5-Jl0,
'M-lEN ISSlJ[O.

8- All ACCESS 0CtffiS ARE 18'"x24~(H)

AIR HEATERS, fANS &; OUST COlL[Cro;s - lB~;

EXP. JOIHS & DAMPERS 30" fOR A lENGTH
Of 24" ElTHER SlOE Cf JOlin OR oAMPER

4.~ DENOTES FO$1ER \'MEElER ENERGY CORPORATION
Wffil( TERM1NATES; rn.EJ DENOtES VENDOR REF. OWG

5. All Il1IJENSIINS ARE 10lNSIJE Of PtA1£ UNLESS
QTH£RWl$f NOTED

fW UPPER OfA
-£156'::0---

DETAIL S
FRONT WALL UPPER DU. DROPS

129-nlol

VENDOR REfERENCE DRAWINGS
1. I«NTUl3£ £NONtERm PRODUCTS LtC.

I\IfIUlAR A~ H£A1£R - M' I AHOOI
-GENERAl ARRANGEMENT 99091-1
-AHT SlPPORT LAYOUT k LOAf) D1AGRAIl 99091-2

2 PEABODY ENGIN££RlNG START-UP DUCT
BURNER - fR #BRNOI

-GENtRAL ARRANGEIAENT 0-326001
-CC».4BUsnON AIR INlET &: DUCT

BURN!] OUTtfT Fl.ANG£ OHMS C-J26004
8URN(R PIP( RACK - WP , eRNe1

-HEAOCR PIPE RACK
GENERAL ARRANCOlENT O-LI<TER

-lOCAl PIPE RACK
G(N£RAl 'ARRANC£i,IENT

J. CHICAGO BLOWER COOPORATION START-UP
llURNER BOOSTER fAN WI' I 8RNOl

==~ ==1&~rrAN\'-GENERAl AiWJiOJeH CW} FAN '8'
ABa 'GARO£N CITY fAN
SfCOOf}ARy AIR fAN - WP , fANOl

:~~:t ~z:i~~m; l&i~
5, ABB GARDEN DTY fAN

PRIMARY AiR fAN - \'f' 6 fANQI

=~~~ ~~~~~~i t~)
l'£CO-wtSTlNCHaJS£ I.lOTOO COMPANY
PRiMARY AIR FAN I.lOTeR - WP I UffiOi

=~:~[ ~~~:~~i t~r)
7. 1ECO-WESllNGHOOS£ ijOTQR COMPANY

SECONDARY AIR fAN wor~ Wi? I MfR01
-GENERAl ARRANGOtENT C8:'J50AA

8. LUBE-POWER, 1M:.
P. A. FAN k UOiOR lUflRlCAlj(Jlj SYSIEt.l
SKID - 'liP I FANfJl

-GENERAL AS$U.lBl'f

I. A B

a"llio,WlCROOlXSTll£3Ilct.E
£XPANSlON.Kl!NTS'M1H321SS
tl£llOllSSWf" MTH~' J04SS
CQlARS(BANIJ£OI romo"R
8%'00 PWE or OSERlIDN
EACH END)

Qlli1LJ.
REAR WALL LOWER & UPPER O.f.A. DROPS

AND SA TO INTREX sauD RETURN LEG
129-12"1

A B
DETAIL 2

FRONT WALL LOWER OU. DROPS [i9::"'JOI
(TYP.-9 PLACES: @ t UNIT, (A) R.S.
fROM t UMT • (4) LS. fROM ~ UNIT)

DETAIL 4
REAR WALL LDW£R OJ.A. DROPS

(1Y?-2 PtAa:5:RS. &. LS.)
(FOR RS. - 'SH()Y,t.l; fOR LS. - QPPQ9TE HAND)

DETAIL 1
FRONT WALL LOWER O.f.A. DROPS 119-""1

(TY?-2 PLACES: (1) 5th RS. fROM
~ VUlT, (1) 5th LS fROM ~ VUlT)

(fOR RS SiOWN; roo LS. - OPPOSll£ HAND)

SECTION A-A
SA & OTA DUCTS

(fRONT WAll - LOC~(jNC WfST)

UNIT #1
UNIT #2

P062713 .62.340 1.05-C0046 St:RD 05/08/01 MM-O 1825



:f S::T NORTH

PLATF EL 191'_1 1/4

t>R1MARY St)PHTR QUn 'lOR TO
INTERM SUPHTR IN... HOR

TRANSFER LINE

?LATF EL181'~4

ECON FEEDLINE TO
STEAM DRUM

PlATF EL 164'_0

PtATF EL 155'-0

SAFETY VALVE EXHAUST
PlPING

PlATF EL 199'-4

ECON FEEDUNE TO
$lEAM DRUM

REFERENCE DRAWINGS

43_7587_5_380

43-7587-5-9001

43-7587-5-300

43-7587-5-211

43-7587-5_400

43-7587-5-405

43--7587-5-416

43--7587-5-410

43-7587~5-210

43-7587-5-200

43-7587-5-170

43--7587-5-160

43_7587_5-21

4~7587-5-20

43-7587-5-22

SAFETY VALVE EXHAUST PIPING
ARRWGEMENl"

STRIPPER COOLER
ARflAHGEMENT

ARRANGEMENT OF
66" 100RUM

B&V Dwg No: 62.3401.0S-COOS7

UN1T 2
FRONT ELEVATiOI~

VIEW A.-A

KEY PLAN BOlLER"
AlRHtATER

GENERAL ARRANGEMENT
CA(>SS S£CTlON
GENERAl ARRANGEMENT LONGITUDINAL
SECTIONSA-AtlB-8

GENERAl ARRANGEMENT LONGITUDINAl
SECTIONS C-C" 0-0

PENTHOUSE RISERS" TRANSfER
TUBES

SECTIONS" DETAILS
IN HRA

CYCLOkE SECTIONAl
AAfW'IGEMENT

INTERMEDIATE SUPERHEATER 1
ARRANGEMENT

lNTERMEDlATE SUPERHEATER 2:
ARRANGEMENT

INTERMEDIATE SUf'€f<H(A1'£R ~

ARRANGEMENT

ARRANGEMENT Of AUXILIARY
EQUIPMENT

INTREX GENERAL
ARRANGEMENl"

DOWNCOMER ARRANGEMENT
ANOOfTAIl;$

FURNACE FtEOER
ARRANGEMEI(f

TRAJ.l$fER LINES TO LOWER CYCtOtl€
INLEl" HfADERS

EL 134'_10 1

COAl/COKE SILO 2A
N02-FN07-006

COAL/COKE S!LO 2C
N02-FN07~008

CQAL/COKE SILO 20
N02_FN07_009

COAl/COKE SILO 2E
N02....fN07--G10

PtATF EL 68'-0

PlATF EL 70'-9

PLATF EL 98'-0

PlATF EL 87'-0

PLATF EL 30'-6

PLATFEL40'-2

GPADEEL 13"-0

VIEW A-A

P062713.62.340 1.05-C0057 St:NE 08/04/00 MM-00739

tri29423
FUEL SAMPLING (8 FEEDERS)

tri29423

tri29423

tri29423

tri29423

tri29423

tri29423

tri29423

tri29423

tri29423
FIGURE 5



NOTES

GENERAL ARRAi'JGEMENT
UNiT 2

SIDE

1. DO NOT SCALE THIS DRAWING, USE FIGURE
DIMENSIONS ONLY

2. ABBREVIATIONS uSED ON THIS DRAWING ARE
IN ACCORDANCE WITH AMERICAN STANDARD
~AB8REVlAT10NS FOR USE ON DRAWlNG~

3. FOR AODffIONAl NOTES. & REFERENCE
DRAWINGS SEE DWG 43-7587-5-50

B&V Dwg No 62.340105-COOIO

B RD-56
R OUTLETS EL 88'-1 7/81---

PRIMARY AlR FAN 2ft.
N02-8N03-(;C2

Tf L 155'-

F '-4
ELEVATOR STOP

PLATFEL 134'-0

ELEVATOR sTOP

HEAT RECOVERY MEA

PLATf El199'-4

INTREX 8LO\Iv'ER
SlG3--O'"J4

RIGHT SIDE ELEVATION

SAFETY VI>J...V£
SILENCER

PRIMAR'i' A.lR DUCT TO PLENUM

-«1'-0·

SAFElY VALVE
EXHAUST PiPING

FURNACE

B

PLATFELl64'-o

LIMESTONE SILO
N02-RN07-001

29'-3"

El134'-10 1/2"

lS"00 ClOWNCOMERS

PLATF EL 30'-6
ElEVAiORSTOf'

A RD-50

ElEVATOR STOP

ElEVATOR STOP

ELEVATOR SToP

PLATF ElSr-o
ELEVATOR STOP

PLATFEl9W-O

ElEVATOR STOP

ELEVATOR STOP

PLATF EL 155'-0

10

P062713.62.3401.05-COOIO StNE 08/04/00 MM-00739

tri29423
FUEL SAMPLING

tri29423
LIMESTONE SAMPLING

tri29423

tri29423

tri29423
FIGURE 6

tri29423
BED ASH SAMPLING (BEHIND STRIPPER COOLERS - 4 LOCATIONS)

tri29423

tri29423



----------------------------------------,

ATALYST
AIR MANAGEMENT, INC.

SCAHNER/QC
J

AI#: .3001---
ID#: _--=-=-=:-;~~--
Graybar:_CMN2005

Doc Title: __------

AIR QUALITY TESTING SERVICES

EAST KENTUCKY POWER COOPERATIVE, INC
SPURLOCK STATION

GILBERT UNIT 3

COMPLIANCE EMISSIONS TEST REPORT

Catalyst Air Manag~~ment, Inc.
Report Number 158-052

SEPTEMBER 2, 2005
Test Date- June 8-13 and August 17-18,2005

f5)1E ~ IE ~ Wre fR)
lf11 SEP 2 9 2005 lW

TECHNICAL SERVICES BRANCH
DIVISION FOR AIR QUALITY

2505 Byington-Solway Road
Knoxville, TN 37931
(865) 531-0075. Fax (865) 531-0750

29541 Momingmist Drive
Tampa, FL 33543

(813) 994-5880. Fax (813) 994-5571

10 Mill Road
Morgantown, PA 19543

(610) 913-7600. Fax (610) 913-7608
'----_•._------------------------------



,_-€------------
EAST KENTUCKY POWER COOPERATIVE, INC.

SPURLOCK STATION
GILBERT UNIT 3

COMPLIANCE EMISSIONS TEST REPORT

CATALYST AIR MANAGEMENT, INC.
REPORT NUMBER 158-052

September 2, 2005
Test Dates: June 8-J6 and August 17-18, 2005

~~
~ (G ~Irv-~-~':"-r - 1n

1SFP 2 9 1"°" IU
---~--JTECHNICAL SERVICES BRANCH

DIVISION FOR AIR QUALITY

Prepared for
Mr. Louis Petrey

East Kentucky Power Cooperative, Inc.
J.K. Smith Power Station

12145 Irvine Road
Winchester, KY 40391



STATEMENT OF VALIDITY

East Kentucky Power Cooperative - Gilbert Unit 3
Catalyst Report 158-052
September 2, 2005

~O€ (t; ~ II ~ fE w·~.i
lU111

C:rJ ? 0 'J"'r I
I -~~-1

TECHNICAL SERVICES 9RA;~CH
DIViSiON FOR AiR QUAliTY

To the extent practical, infonnation and data provided in this test report has been verified as true
and correct.



TABLE OF CONTENTS

~...... LETTER OF TRANSMITTAL

TITLE PAGE

STATEMENT OF VALIDITY

TABLE OF CONTENTS

PROJECT FACT SHEET

11-111

IV-V

1
2
3
4
5
6
7
8
9

Introduction
Summary ofTest Results
Results ofTesting
Description of Combustion Unit
Description of CEMS
Sampling Program Procedures
Operating Conditions
Quality Assurance
Discussion

1
1

2-15
4

16
16-21

22
23

22-23

APPENDICES
I Reference Method Test Results

Metals
HCl/HF
Acid Mist
NOX/S02/CONOC

2 Reference Method Test Results - Particulate
Baseline
20% Opacity
8% Opacity
6% Opacity

3 Reference Method Test Results - Particulate
Fly Ash Silo Baghouse
Bottam Ash Silo Baghouse
Limestone Baghouse

4 Laboratory Analysis
MetalsIHCl/HF/Acid Mist
Particulate

5 Coal Analysis
Metals Test
HCl/HF Test
Acid Mist Test

ii

24
24-33
34-43
44-53
54-64

65
65-74
75-90

91-106
107-122

123
123-131
132-141
142-151

152
152-178
179-186

187
187-212
213-238
239-264



6

6
7

TABLE OF CONTENTS

NOX/S02/CONOC Test
Particulate Test

Reference Method Quality Assurance
Calibration Gas Specification Sheets
NOx Converter Efficiency
Flow and Moisture

Sample Calculations
Figures

iii

265-289
290-291

292
292-304
305-307
308-326
327-340
341-348



NAME OF SOURCE OWNER:

SOURCE IDENTIFICATION:

LOCAnON OF SOURCE:

TYPE OF OPERATION:

PROJECT FACT SHEET

East Kentucky Power Cooperative, Inc.

Gilbert Unit 3
Permit V-97-050 Revision I
AFS Plant ID 21-161-00009

State Road 8
Maysville, KY

Coal Fired CFB Steam Generating Unit
Fly Ash and Bottom Ash Handling
Limestone Handling

TYPES OF TESTS PERFORMED:

SOURCE ANALYZERS:

TEST COMPANY:

SITE SUPERVISOR:

TEST PERSONNEL:

Sample Traverse-EPA Method 1
Volwnetric Flow Rate-EPA Method 2
Oxygen/Carbon Dioxide-EPA Method 3A
Moisture Content-EPA Method 4
Particulate-EPA Method 5 and 17
Sulfur Dioxide-EPA Method 6C
Nitrogen Oxide-EPA Method 7E
Sulfuric Acid Mist-EPA Method 8
Carbon Monoxide-EPA Method 10
VOC-EPA Method 25A
HCIJHF-EPA Method 26A
Trace Metals-EPA Method 29

Teledyne Ultraflow 150 - 1500184
Thermo Environmental NOx - 42C-0417006733
Thermo Environmental S02 - 43C-0417006736
Thermo Environmental C02 - 41C-0417006740
Thermo Environmental CO - 48C--417006736

Catalyst Air Management, Inc.
2505 Byington-Solway Road
Knoxville, TN 37931

Mike Taylor - Principal

Josh Nicely - Testing Supervisor
Huedon Love - Technician
Chris Heilner - Technician
Brian Williams - Technician
Keith Hale - Technician

iv



TEST DATES:

OWNERS REPRESENTATIVE:

TEST OBSERVER:

PROJECT FACT SHEET

June 8-13 and August 17-18,2005

Doug Martin
Louis Petrey
Robert Webb
Greg Williams

Gerald Slucher - KY DEP
John Jayne - KY DEP
Carla - KY DEP

v



1.0 Introduction

Catalyst Air Management, Inc. (Catalyst) was contracted by East Kentucky Power
Cooperative, Inc. to perform the initial compliance testing at Spurlock Station, Gilbert Unit
3.

The sampling program was conducted June 8 through 16 and August 17 and 18,2005. The
RATA was performed by Messers. Mike Taylor, Josh Nicely, Huedon Love, Chris Heilner,
Brain Williams and Keith Hale of Catalyst, with the assistance of personnel assigned by
East Kentucky Power Cooperative. Messers. Louis Petrey, Robert Webb and Greg
Williams coordinated plant operation during the testing.

2.0 SummaQr of Test Results

A summary of test results developed by this source sampling program are presented in
Tables I through 8. The summary tables are presented as follows:

Table

1

2

3

4

5
6

7

8
9

10

11

12

13

14

15

16
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20

Description

Summary of Emissions

Summary of Particulate Emissions

Summary of Metals Emissions

Summary ofHCIIHF Emissions

Summary of Acid Mist Emissions

Summary of Coal Analysis - Metals
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Summary of Coal Analysis - Sulfur

Summary of Particulate Emissions

Isokinetic Sampling Summary - Metals

Isokinetic Sampling Summary - HClIHF

Isokinetic Sampling Summary - Acid Mist

Sampling Summary - NOX/S02/CONOC

Isokinetic Sampling Summary - Baseline

Isokinetic Sampling Summary - 17% Opacity

Isokinetic Sampling Summary - 8.5% Opacity

Isokinetic Sampling Summary - 6% opacity

Isokinetic Sampling Summary - Limestone Baghouse

Isokinetic Sampling Summary - Bottom Ash Silo

Isokinetic Sampling Summary - Fly Ash Silo
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3

3

3
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4

4
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3.0 Results of Testing

The individual test run results are shown in Tables 4 through 12, and are tabulated in
Appendices 1 and 2. The results indicate that all the regulate pollutants are in compliance
with the permitted limits.

TABLE 1
Summary of Emissions

Gilbert Unit 3

Pollutant Avgerage Permit
Ib/mmBtu Ib/mmBtu

NOx 0.09 0.10

S02 0.17 0.20

CO 0.06 0.15

VOC 0.001 0.004

Beryllium (Be) .0000000095 0.0000146

Lead (Pb) 0.00000017 .0000063

Mercury (Hg) 0.000001 0.00000265

Acid Mist 0.004 0.005

HCl 0.000056 0.0035

HF 0.000056 0.00047

Particulate 0.005 0.015

TABLE 2
Summary of Particulate Emissions

Gilbert Unit 3

Concentration Emission rate Opacity %
gr/dscf Ib/mmBtu

0.002 0.005 2.0

0.036 0.068 16.8

0.012 0.023 8.6

0.007 0.014 6.4



TABLE 3
Summary ofMetals Emissions

Gilbert Unit 3

Pollutant Stack Coal Removal
IblMMBtu IblMMBtu Efficiency (%)

Beryllium (Be) 9.5£-09 1.49£-04 99.99

Lead (Ph) 1.7£-06 5.81£-04 99.71

Mercury (Hg) 1.0£-06 9.76£-06 89.52

TABLE 4
Summary of HCI/HF Emissions

Gilbert 3

Pollutant Stack Coal Content Coal
Ib/mmBtu Ib/mmBtu

Hel 5.6£-03 0.031% 0.026

HF 5.6£-03 119.5 ppm 99.6

TABLE 5
Summary of Acid Mist Emissions

Gilbert 3

Pollutant Stack SCoal S Coal
Ib/mmBtu Content{%) Ib/mmBtu

Acid Mist 0.004 4.33 7.18

TABLE 6
Coal Analysis - Metals

Pollutant Coal Content HHV Coal Emission Rate
ng/g (Btu/lb) (Ib/mmbtu Btu)

Beryllium (Be) 1808.3 12,116 1.49£-04

Lead (Ph) 7033.3 12,116 5.81£-04

Mercury (Hg) 118.3 12,116 9.76£-06
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TABLE?
Coal Analysis - ChlorineIFluorine

Pollutant Coal Content HHV Coal Emission
(BtuIlb) Rate Ob/mmBtu)

Chlorine (Cl) 0.031 % 11,881 0.026

Fluorine (F) 119.5 ppm 11,881 99.6

TABLE 8
Coal Analysis - S

Pollutant Coal Content HHV Coal Emission
(%) (BtuIlb) Rate Ob/mmBtu)

Sulfur (S) 4.32 12,054 7.179

TABLE 9
Summary of Particulate Emissions

Gilbert Unit 3

Source Concentration Concentration Emission rate
gr/dscf gr/dscm Iblhr

Limestone Silo 0.001 0.025 0.07

Fly Ash Silo 0.001 0.034 0.05

Bottom Ash Silo 0.001 0.032 0.03

4.0 Description Of Combustion Units

Gilbert Unit 3 is a coal fired Circulating Fluidized Bed (CFB) steam generating utility
boiler located near Maysville, KY. The unit is equipped with a baghouse, flash dryer
absorber, and SNCR for control of PM, S02 and NOx emissions, respectively. No.2 fuel
oil is used for startup and unit stabilization. The nominal heat input rating is 2,500
mmBtulhour. The flue gas is exhausted into the Unit 2 stack.

The Unit 3 stack height is approximately 650 feet. The test ports are located 436 feet
upstream and 134 feet downstream from the nearest flow disturbance, 29.1 diameters and
8.9 diameters, respectively.

4



TABLE 10
Isokinetic Sampling Summary
Trace Metals - EPA Method 29

.......
Client: East Kentucky Power Cooperative

Plant: Gilbert 3

Location: Stack

Run Number: 1 2 3

Date: 6/8/2005 6/8/2005 6/8/2005

Run Time: Start 8:21 11 :12 13:50

End 10:33 13:20 15:59

Unit Load (MW): 299 299 299

DN - Nozzle Diameter: 0.217 0.217 0.217

Pbar - Barometric Pressure: 29.35 29.35 29.35

TT - Sampling Time: 120 120 120

VM - Meter Volume: 104.146 109.954 112.883

TM - Avg. Meter Temp (F): 81 89 93

PM - Avg. Delta H (in. ofH2O): 2.750 2.683 2.708

Y - Meter Calibration Factor: 1.00 1.00 1.00
\iMSTD - Std. Gas Volume (SCF): 100.400 104.349 106.321

VIc - Volume Water Collected: 353.7 317.2 352.1

%M - Percent Moisture: 14.2 12.5 13.5
.~ Bws - Mole Fraction, Dry: 0.142 0.125 0.135

%C02 - Carbon Dioxide, Dry: 13.8 13.8 13.8

%02 - Oxygen, Dry: 5.2 5.2 5.2

%EA - Excess Air 32.1 32.1 32.1

~v1D - Dry Molecular Weight: 30.42 30.42 30.42

MS - Wet Molecular Weight: 28.65 28.86 28.74

A - Stack Area, SQ.FT: 176.70 176.70 176.70
PS - Static Press. (in. ofHg): 29.27 29.27 29.27

TS - Stack Temp. (F): 166 167 167

CP - Pitot Coefficient: 0.84 0.84 0.84

'IS - Stack Gas Velocity (AFPS): 79.8 78.7 79.3

QS - Stack Gas Volume (DSCFM): 598,834 601,489 599,360

QA - Stack Gas Volume (ACFM): 846,084 834,802 840,495

%1 - Isokinetic Ratio: 96.2 99.5 101.8

Emission Rate (lb/mmBtu):

Beryllium 2.9E-08 O.OE+OO O.OE+OO

Lead 4.0E-07 2.8E-06 1.8E-06

Mercury 1.IE-06 8.7E-07 1.1E-06

AVG Limit.....,
Beryllium 9.5E-09 1.46E-05

Lead 1.7E-06 6.3E-06
Mercury 5 1.0E-06 2.65E-06



TABLE 11
Isokinetic Sampling Summary

HClIHF - EPA Method 26A

"'-'
Client: East Kentucky Power Cooperative

Plant: Gilbert 3
Location: Stack

Run Number: 1 2 3

Date: 6/9/2005 6/9/2005 6/9/2005

R1ID Time: Start 7:00 8:30 10:07

End 8:09 9:38 11:16

Unit Load (MW): 190 190 190

DN - Nozzle Diameter: 0.217 0.217 0.217

Pbar - Barometric Pressure: 29.4 29.40 29.40

TT - Sampling Time: 60 60 60

VM - Meter Volume: 53.721 52.726 54.191

TM - Avg. Meter Temp (F): 79 82 86

PM - Avg. Delta H (in. ofH20): 2.667 2.700 2.650

Y - Meter Calibration Factor: 1.00 1.00 1.00

VMSTD - Std. Gas Volume (SCF): 52.070 50.839 51.783

VIc - Volume Water Collected: 176.4 174.6 176.4...., %M - Percent Moisture: 13.8 13.9 13.8

Bws - Mole Fraction, Dry: 0.138 0.139 0.138

%C02 - Carbon Dioxide, Dry: 13.9 13.8 13.8

%02 - Oxygen, Dry: 5.2 5.3 5.3

%EA - Excess Air 32.2 33.0 33.0

MD - Dry Molecular Weight: 30.43 30.42 30.42

MS - Wet Molecular Weight: 28.72 28.69 28.70
A - Stack Area, SQ.FT: 176.70 176.70 176.70

PS - Static Press. (in. ofHg): 29.32 29.32 29.32

TS - Stack Temp. (F): 165 166 166

CP - Pitot Coefficient: 0.84 0.84 0.84

VS - Stack Gas Velocity (APPS): 78.6 79.0 78.4

QS - Stack Gas Volume (DSCFM): 594,423 596,471 592,333

QA - Stack Gas Volume (ACFM): 832,952 838,075 831,655

%][ - Isokinetic Ratio: 100.5 97.8 100.3

Emission Rate (lb/mmBtu):

HC1 5.5E-05 5.7E-05 5.6E-05

HF 5.5E-05 5.7E-05 5.6E-05

AVG Limit

HCI 5.6E-05 3.5E-03

HF 5.6E-05 4.7E-04
6



TABLE 12
Isokinetic Sampling Summary

Acid Mist - EPA Method 8

.......
Client: East Kentucky Power Cooperative
Plant: Gilbert 3
Location: Stack

RlmNumber: 1 2 3
Date: 6/9/2005 6/9/2005 6/912005
Rlm Time: Start 12:45 15:36 17:36

End 13:57 16:45 18:45
Unit Load (MW): 299 299 299
DN - Nozzle Diameter: 0.217 0.217 0.217
Pbar - Barometric Pressure: 2904 29.40 29040
TT - Sampling Time: 60 60 60
VM - Meter Volume: 56.585 54.071 56.039
TM - Avg. Meter Temp (F): 89 91 94
PM - Avg. Delta H (in. ofH20): 2.700 2.650 2.633
Y .. Meter Calibration Factor: 1.00 1.00 1.00
VMSTD - Std. Gas Volume (SCF): 53.806 51.269 52.853
VIe - Volume Water Collected: 132.6 157.1 167.8.., %M - Percent Moisture: lOA 12.6 13.0
Bws - Mole Fraction, Dry: 0.104 0.126 0.130
%C02 - Carbon Dioxide, Dry: 13.8 13.9 13.9
%02 - Oxygen, Dry: 5.2 5.2 5.3
%EA - Excess Air 32.1 32.2 33.1
MD - Dry Molecular Weight: 30042 30.43 30.44
MS - Wet Molecular Weight: 29.12 28.86 28.82
A - Stack Area, SQ.FT: 176.70 176.70 176.70
PS - Static Press. (in. ofHg): 29.32 29.32 29.32
TS - Stack Temp. (F): 167 167 166
CP - Pitot Coefficient: 0.84 0.84 0.84
VS - Stack Gas Velocity (AFPS): 78.5 78.3 78.1
QS - Stack Gas Volume (DSCFM): 615,600 598,455 594,915
QA - Stack Gas Volume (ACFM): 832,267 829,679 827,865
%1 - Isokinetic Ratio: 100.3 98.3 101.9

Emission Rate (lb/mmBtu):

H2SO4 0.004 0.004 0.005
AVG Limit

H2SO4 0.004 0.005
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Client:
Plant:
Unit:
Location:

TABLE 13
SAMPLING SUMMARY

NOX/S02/CONOC - EPA Methods 3A, 6C, 7E.10 and 25A

East Kentucky Power Cooperative
Gilbert
3
Stack

Run 1 Run 2 Run 3

Date
Start Time
End Time
Unit Load (MW)

Corrected NOx Concentration (ppm)
Corrected 02 (%)
Corrected C02 (%)
F-factor
NOx Emissions (lb/mmBtu)

Average NOx Emissions (lb/mmBtu)

Corrected S02 Concentration (ppm)
SOl Emissions (lb/mmBtu)

Average S02 Emissions (lb/mmBtu)

Corrected CO Concentration (ppm)
CO Emissions (lb/mmBtu)

Average CO Emissions (lb/mmBtu)

Corrected VOC Concentration (ppm)
VOC Emissions (lb/mmBtu)

Average VOC Emissions (lb/mmBtu)

8

6/13/2005
10:08
11:08
296

58.4
5.5
13.6
9780
0.093

53.4
0.118

67.0
0.065

1.0
0.001

6/13/2005
11:23
12:23
295

55.5
5.4
13.6
9780
0.087

0.09

77.2
0.169

0.17

64.1
0.061

0.06

0.9
0.001

0.001

6/13/2005
12:35
13:35
292

55.4
5.6
13.5
9780
0.088

lOLl
0.224

60.20
0.059

0.7
0.001



TABLE 14
Isokinetic Sampling Summary
Particulate - EPA Method 5

Baseline

.....,
Client: East Kentucky Power Cooperative

Phmt: Gilbert 3
Location: Stack

Run Number: 1 2 3

Date: 6/16/2005 6/16/2005 6/16/2005

Rlm Time: Start 7:53 9:40 11 :10

End 9:01 10:44 12:17

Unit Load (MW): 300 300 300

DN - Nozzle Diameter: 0.196 0.196 0.196

Pbar - Barometric Pressure: 29.44 29.44 29.44

1'1' - Sampling Time: 60 60 60

VM - Meter Volume: 40.26 40.196 40.617

TM - Avg. Meter Temp (F): 73 78 80

PM - Avg. Delta H (in. ofH20): 1.691 1.628 1.562

Y - Meter Calibration Factor: 1.01 1.01 1.01

VMSTD - Std. Gas Volume (SCF): 39.565 39.123 39.428

Vk - Volume Water Collected: 121.2 125.8 126.1..,.. %1\1 - Percent Moisture: 12.6 13.2 13.1

Bws - Mole Fraction, Dry: 0.126 0.132 0.131

%C02 - Carbon Dioxide, Dry: 13.8 13.8 13.8

%02 - Oxygen, Dry: 5.3 5.3 5.3

%EA - Excess Air 33.0 33.0 33.0

MJD - Dry Molecular Weight: 30.42 30.42 30.42

MS - Wet Molecular Weight: 28.85 28.79 28.79
A - Stack Area, SQ.FT: 176.70 176.70 176.70

PS - Static Press. (in. ofHg): 29.38 29.38 29.37

TS - Stack Temp. (F): 170 181 174

CP - Pitot Coefficient: 0.84 0.84 0.84

VS - Stack Gas Velocity (APPS): 74.9 74.0 72.1

QS - Stack Gas Volume (DSCFM): 570,988 551,138 543,324

QA - Stack Gas Volume (ACFM): 794,428 784,059 764,532

%][ - Isokinetic Ratio: 97.4 99.8 102.1

Mg - Catch weight: 6.9 5.4 6.7

GrlDSCF - Emission Concentration: 0.003 0.002 0.003

LBlMMBtu - Emission Concentration 0.005 0.004 0.005

..,..
Average GrlDSCF 0.002 Limit

Average LB/MMbtu 0.005 0.015
9



Client:
Plant:
Location:

TABLE 15
Isokinetic Sampling Summary
Particulate - EPA Method 5

17% Opacity

East Kentucky Power Cooperative
Gilbert 3
Stack

Run Number:
Date:
Run Time: Start

End
Unit Load (MW):
DN - Nozzle Diameter:
Pbar - Barometric Pressure:
IT - Sampling Time:
VM - Meter Volume:
TM - Avg. Meter Temp (F):
PM - Avg. Delta H (in. of H20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
Vlc- Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:
%02 - Oxygen, Dry:
%EA - Excess Air
MD - Dry Molecular Weight:
MS- Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in. ofHg):
TS - Stack Temp. (F):
CP - Pitot Coefficient:
VS·· Stack Gas Velocity (AFPS):
QS .. Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
%1 - Isokinetic Ratio:

Mg .. Catch weight:
Gr/DSCF - Emission Concentration:
LB/MMBtu - Emission Concentration:

1-17%
8/17/2005

8:10
9:19
290

0.190
29.7
60

36.982
83

1.283
1.01

36.153
102
11.7

0.117
13.9
5.3
33.1

30.44
28.98
176.70
29.61
174

0.84
75.1

579,507
796,521

93.4

80.2
0.034
0.064

Average Gr/DSCF
Average LB/MMbtu

10

2-17%.
8/17/2005

10:05
11:14
289

0.190
29.70
60

37.048
88

1.292
1.01

35.918
107
12.3

0.123
13.9
5.2

32.2
30.43
28.90
176.70
29.61
175

0.84
75.5

577,685
800,273

93.1

83.3
0.036
0.067

0.036
0.068

Limit
0.015

3-17%
8/17/2005

11:40
12:49
290

0.185
29.70
60

35.873
90

1.183
1.01

34.627
109
12.9

0.129
13.7
5.4

33.8
30.41
28.81
176.70
29.61
175

0.84
75.4

573,147
799,312

95.4

86.0
0.038
0.072



Client:
Plant:
Looltion:

TABLE 16
Isokinetic Sampling Summary
Particulate - EPA Method 5

8.5% Opacity

East Kentucky Power Cooperative
Gilbert 3
Stack

Run Number:
Date:
Run Time: Start

End
Unit Load (MW):
DN .. Nozzle Diameter:

Pbar - Barometric Pressure:
IT - Sampling Time:
VM- Meter Volume:
TM .. Avg. Meter Temp (F):

PM - Avg. Delta H (in. ofH20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
Vic - Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:

...., %02 - Oxygen, Dry:
%EA - Excess Air
MD - Dry Molecular Weight:
MS - Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in ofHg):
TS - Stack Temp. (F):
CP - Pitot Coefficient:
VS - Stack Gas Velocity (AFPS):
QS - Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
%1 - Isokinetic Ratio:

Mg - Catch weight:
GrlDSCF - Emission Concentration:
LB/MMBtu - Emission Concentration:

1-8.5%
8/17/2005

13:25
14:34
285

0.190
29.7
60

37.039
92

1.275
1.01

35.650
113
13.0

0.130
13.8
5.3
33.0

30.42
28.81
176.70
29.61
175

0.84
75.2

570,895
796,991

93.5

25.2
0.011
0.020

Average GrlDSCF
Average LB/MMbtu
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2-8.5%
8/17/2005

14:52
16:01
284

0.190
29.70
60

37.326
93

1.267
1.01

35.812
110

12.6
0.126
13.8
5.2
32.1

30.42
28.85
176.70
29.61
175

0.84
74.9

571,183
794,292

93.8

28.4
0.012
0.023

0.012
0.023

Limit
0.015

3-8.5%
8/17/2005

16:21
17:28
289

0.185
29.70
60

36.233
95

1.183
1.01

34.657
III
13.1

0.131
13.9
5.2
32.2

30.43
28.80
176.70
29.61
172

0.84
75.2

572,992
797,534

95.5

30.6
0.014
0.025



Client:
Plant:
Location:

TABLE 17
Isokinetic Sampling Summary
Particulate - EPA Method 5

6% Opacity

East Kentucky Power Cooperative
Gilbert 3
Stack

Run Number:
Dat(::
Run Time: Start

End
Unit Load (MW):
DN· Nozzle Diameter:
Pbar - Barometric Pressure:
IT - Sampling Time:
VM - Meter Volume:
TM - Avg. Meter Temp (F):
PM .. Avg. Delta H (in. ofH20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
Vic .. Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:

..,. %02 - Oxygen, Dry:
%EA - Excess Air
MD· Dry Molecular Weight:
MS· Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in. ofHg):
TS - Stack Temp. (F):
CP - Pitot Coefficient:
VS - Stack Gas Velocity (AFPS):
QS - Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
%1 - Isokinetic Ratio:

Mg - Catch weight:
Gr/DSCF - Emission Concentration:
LB/MMBtu - Emission Concentration:

1-6%
8/18/2005

8:00
9:09
283

0.190
29.4

60
36.914

88
1.283
1.01

35.405
111
12.9

0.129
14.0
5.2

32.2

30.45
28.85
176.70
29.31

171
0.84
75.5

571,374
800,455

92.7

16.5
0.007
0.013

Average Gr/DSCF
Average LB/MMbtu
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2-6%
8/18/2005

9:40
10:49
281

0.185
29.40
60

36.104
91

1.183
1.01

34.413
111
13.2

0.132
14.0
5.2

32.2
30.45
28.81
176.70
29.31

172
0.84
75.6

569,240
801,586

95.4

16.5
0.007
0.014

0.007
0.014

Limit
0.015

3-6%
8/1812005

11:10
12:22
282

0.190
29.40

60
37.008

93
1.275
1.01

35.158
110
12.8

0.128
14.0

5.2
32.2

30.45
28.85
176.70
29.31
172

0.84

75.3
569,763
798,411

92.3

17.7
0.008
0.014



Client:
Plant:
Location:

TABLE 18
Isoldnetk SampUng Summary
Partkulate - EPA Methid 17

Limestone Bagbouse

East Kentucky Power Cooperative
Gilbert 3
Limestone Baghouse

Run Number:
Date:
Run Time: Start

End
DN - Nozzle Diameter:
Pbar - Barometric Pressure:
TT - Sampling Time:
VM - Meter Volume:
TM - Avg. Meter Temp (F):
PM - Avg. Delta H (in. ofH20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
Vic - Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:
%02 - Oxygen, Dry:
MD - Dry Molecular Weight:
MS - Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in. ofHg):
TS - Stack Temp. (F):
CP - Pitot Coefficient:
VS - Stack Gas Velocity (AFPS):
QS - Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
%1 - Isokinetic Ratio:

Mg - Catch weight:
GrlDSCF - Emission Concentration:
GrlDSCM - Emission Concentration:
LBS/HR - Emission Rate:

1
6/15/2005

7:50
8:53

0.220
29.55

60
47.803

90
1.932
1.00

45.501
24
2.4

0.024
0.0

20.9
28.84
28.57
4.00

29.53
96

0.84
54.1

11,885
12,987
96.7

2.0
0.001
0.024
0.07

2
6/15/2005

9:18
10:21
0.220
29.55

60
49.001

94
2.022
1.00

46.346
26
2.6

0.026
0.0

20.9
28.84
28.56
4.00

29.53
96

0.84
55.7

12,206
13,371
95.9

2.1
0.001
0.025
0.07

3
6/15/2005

10:43
11:46
0.220
29.55

60
49.671

95
2.049
1.00

46.895
25
2.4

0.024
0.0

20.9
28.84
28.57
4.00

29.53
97

0.84
56.2

12,307
13,487
96.3

2.2
0.001
0.026
0.08

Average GrlDSCF 0.001
Average GrlDSCM 0.025

Average LBSIHR 0.07
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Client:
Plant:
Location:

TABLE 19
Isokinetlc SampUng Summary
Particulate - EPA Method 17

Bottam Ash Silo

East Kentucky Power Cooperative
Gilbert 3
Bottom Ash Silo Baghouse

Run Number:
Date:
Run Time: Start

End
DN - Nozzle Diameter:
Pbar - Barometric Pressure:
TT - Sampling Time:
'1M - Meter Volume:
TM - Avg. Meter Temp (F):
PM - Avg. Delta H (in. ofH20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
VIc - Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:
%02 - Oxygen, Dry:
MD - Dry Molecular Weight:
MS - Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in ofHg):
TS - Stack Temp. (F):
CP - Pitot Coefficient:
VS - Stack Gas Velocity (AFPS):
QS - Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
"InI - Isokinetic Ratio:

Mg - Catch weight:
Gr/DSCF - Emission Concentration:
Gr/DSCM - Emission Concentration:
LBS/HR - Emission Rate:

1
6/14/2005

9:08
10:05
0.250
29.85
62.5

42.105
103

1.233
0.98

38.706
15
1.8

0.018
0.0
20.9

28.84
28.64
3.40

29.86
143

0.84
36.0
6,312
7,350
97.9

2.5
0.001
0.035
0.05

2
6/14/2005

10:20
11:33
0.250
29.85
62.5

39.091
100

1.185
0.98

36.157
22
2.8

0.028
0.0
20.9

28.84
28.53
3.40

29.86
139

0.84
35.2

6,144
7,183
94.0

2.5
0.001
0.038
0.06

3
6/14/2005

11:50
13:02
0.250
29.85
62.5
38.72

102
1.489
0.98

35.675
25
3.2

0.032
0.0
20.9
28.84
28.49
3.40

29.86
136

0.84
33.4

5,839
6,817
97.6

1.9
0.001
0.029
0.04

Average Gr/DSCF 0.001
Average Gr/DSCM 0.034

Average LBS/HR 0.05
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Client:
Plant:
Location:

TABLE 20
Isoldnetic Sampling Summary
Particulate - EPA Method 17

Fly Ash Silo

East Kentucky Power Cooperative
Gilbert 3
Flyash Silo Baghouse

Run Number:
Date:
Run Time: Start

End
ON - Nozzle Diameter:
Pbar - Barometric Pressure:
TT - Sampling Time:
VM - Meter Volume:
TM - Avg. Meter Temp (F):
PM - Avg. Delta H (in. ofH20):
Y - Meter Calibration Factor:
VMSTD - Std. Gas Volume (SCF):
Vic - Volume Water Collected:
%M - Percent Moisture:
Bws - Mole Fraction, Dry:
%C02 - Carbon Dioxide, Dry:
%02 - Oxygen, Dry:
MD - Dry Molecular Weight:
MS - Wet Molecular Weight:
A - Stack Area, SQ.FT:
PS - Static Press. (in. ofHg):
1'S - Stack Temp. (F):
CP - Pitot Coefficient:
VS - Stack Gas Velocity (AFPS):
QS - Stack Gas Volume (DSCFM):
QA - Stack Gas Volume (ACFM):
%1 - Isokinetic Ratio:

Mg - Catch weight:
GrlDSCF - Emission Concentration:
Gr/DSCM - Emission Concentration:
LBS/HR - Emission Rate:

1
6/16/2005

7:45
8:57

0.280
29.88
62.5

35.261
71

0.954
0.98

34.397
34
4.4

0.044
0.0

20.9
28.84
28.35
3.40

29.89
96

0.84
24.1

4,452
4,909
98.3

2.9
0.001
0.046
0.05

2
6/16/2005

9:15
10:17
0.280
29.88
62.5

36.28
75

0.987
0.98

35.087
32
4.1

0.041
0.0

20.9
28.84
28.39
3.40

29.89
101

0.84
24.5

4,493
4,988
99.4

1.9
0.001
0.029
0.03

3
6/16/2005

10:40
11:53
0.280
29.88
62.5

36.197
79

0.976
0.98

34.744
35
4.5

0.045
0.0

20.9
28.84
28.35
3.40

29.89
101

0.84
24.3

4,459
4,964
99.2

1.3
0.001
0.020
0.02

Average GrlDCFM 0.001
Average GrlDSCM 0.032

Average LBS/HR 0.03
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5.0 Description of CEMS

The Gilbert Unit 3 CEMS is a dilution extraction system (100:1 ratio) that measures S02,
NOx, CO and C02 concentrations and flow at the sampling location. The CEMS analyzers
include a Thermo Environmental Model 43C S02 analyzer, Thermo Environmental Model
42C NOx analyzer, Thermo Environmental Model 41C C02 analyzer, Environmental
Model 48C CO analyzer and Teledyne Ultraflow Model 150. The recording and reporting
requirements are performed by an ESC 8816 data logger and computerized data acquisition
and handing system (DAHS).

Unit 3 CEMS
(1) Thermo Environmental S02 - 43C - Serial No. 43C-04l7006736
(1) Thermo Environmental NOx - 42C - Serial No. 42C-04l7006733
(1) Thenno Environmental CO2-41CHL - Serial No. 41C-0417006740
(1) Thenno Environmental CO -41 CHL - Serial No. 48C-0417006736
(1) Teledyne Ultraflow 150 - Serial No. 1500184

The data acquisition and handling system utilizes a Fc factor (scf/rnmBtu) of 1800 based on
the fuel to calculate NOx emissions in lbs/mmBtu. The analyzers measure on a wet basis.
The data acquisition and handling system reports the volumetric flow data in standard cubic
feet per hour (SCFH).

6.0 Sampling Program Procedures

The following test methods were utilized during the test program:

EPA Method 1
EPA Method 2
EPA Method 3A

EPA Method 4
EPA Method 5
EPA Method 6C

EPA Method 7E

EPA Method 8

EPA Method 10

EPA Method 17

EPA Method 25A

Sample and Velocity Traverse for Stationary Sources
Determination of Stack Gas Velocity and Volumetric Flow Rate
Gas Analysis for C02, 02, Excess Air and Dry Molecular Weight
(Instrumental Analyzer Method)
Determination ofMoisture Content in Stack Gas
Determination ofParticulate Emissions from Stationary Sources
Determination of S02 Emissions from Stationary Sources
(Instrumental Analyzer Method)
Determination of Nitrogen Oxides Emissions from Stationary
Sources (Instrumental Analyzer Method)
Determination of Sulfuric Acid Mist and Sulfur Dioxide Emissions
from Stationary Sources
Determination of Carbon Monoxide Emissions from Stationary
Sources
Determination of Particulate Emissions from Stationary Sources
In-stack Filter
Determination of Total Gaseous Organic Concentration Using a
Flame Ionization Analyzer
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EPA Method 26A

EPA Method 29

Detennination of Hydrogen Chloride Emissions from Stationary
Sources
Determination of Metals Emissions in Exhaust Gases from
Stationary Sources

The sampling was conducted in a vertical section of the stack, which is 223.25 inches in
diameter. There are four (4) test ports orientated 90 degrees apart. The test ports are
located 86 feet downstream and 18 feet upstream from the nearest flow disturbance, 4.6
diameters and 1.0 diameters, respectively. The sampling was at six (6) traverse points for
each port, 24 total points. Test runs were conducted in triplicate for all parameters, with
each being a minimum of 60 minutes in duration.

6.1 Particulate - EPA Method 5

The stack particulate emissions were detennined in accordance with procedures outlined
in EPA Method 5. The flue gas sample was extracted isokinetically from the gas stream
and the particulate emissions were determined gravimetrically from the amount of
particulate matter collected in the nozzle, probe, filter holder and filter. The probe and
filter were both maintained at approximately 2500 F. The sampling train consists of the
following equipment connected in series:

Glass lined probe and stainless steel nozzle

Glass fiber filter within a heated filter holder with teflon support

A modified Greenburg-Smith impinger containing 100 ml ofdistilled water

A Greenburg-Smith impinger containing 100 ml of distilled water

A modified Greenburg-Smith impinger, empty

A modified Greenburg-Smith impinger containing approximately 250g ofsilica gel

The sample volume was measured by passing it through a calibrated dry gas meter. An S
type pitot tube was attached to the probe to measure stack gas velocity and to maintain
isokinetic sampling. A K-type thermocouple was also attached to the probe to measure
the gas temperature.

After the run, the probe, nozzle and connecting glassware ahead of the filter were brushed
and rinsed with acetone. The washings were retained in labeled, glass sample containers
for analysis. The impinger contents were measured for increase in volume. The silica gel
was returned to the original tared container and weighed to determine moisture gain.

Particulate matter was detennined by using the analytical procedures outlined in EPA
Method 5.
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a. Dry each filter at 2200 F, desiccate to a constant weight and record the results to
0.1 mg.

b. Measure the acetone rinse. Evaporate the acetone rinse in a tared beaker,
desiccate to a constant weight and record results to 0.1 mg.

6.2 SOz, NOx, CO and COz

A sample was continuously extracted and introduced into a Thermo Environmental
Model 10 Chemiluminescent NOx analyzer, Western Research 721 ATM SOz analyzer,
Thermo Environmental Model 48 CO analyzer and a Servomex 1400 02/COZ analyzer for
determination of gas concentrations. The sample was extracted through a heated stainless
steel probe, heated sample line and sample conditioner to dry the sample before it enters
the analyzers. A sample flow control system was used to control the flow into the
analyzers. The analyzers were calibrated prior to starting the testing with EPA Protocol
1, calibration gases. A system bias check was performed before each run by introducing
the zero and upscale gas at the back end of the sample probe. The system bias check was
repeated at the end of each test run to determine the analyzer zero and calibration drift.

The NOx analyzer span was 0-100 ppm. The calibration gases that were utilized were
zero, 40-60% (45.3 ppm) and 80-100% (88.4 ppm) of span. The SOz analyzer span was
0-150 ppm. The calibration gases that were utilized were zero, 40-60% (79.35 ppm) and
80-100% (125.0 ppm) of span. The CO analyzer span was 0-100 ppm. The calibration
gases that were utilized were zero, 30% (30.43 ppm), 60% (60.5) and 90% (89.0 ppm) of
span. The OzlCOz analyzer spans were 0-25% and 0-20%, respectively. The Oz
calibration gases utilized were 12.47% and 22.63%. The COz calibration gases were
9.85% and 17.88%.

Reference Method Analyzers:
Manufacturer Model
TECO 1OAR
Western Research 721-M
TECO 48
Servomex 1400B

6.3 Sulfuric Acid Mist - EPA Method 8

Pollutant
NOx
S02
CO
C02/02

Span
0-100 ppm
0-150 ppm
0-100 ppm
0-20%/0-25%

Acid Mist emissions were determined in accordance with procedures outlined in EPA
Method 8. A gas sample was isokinetically extracted from the flue gas and the sulfur
oxides are collected in the impingers and measured by barium-thorin titration. The
sampling train consists ofthe following equipment connected in series:

Glass lined probe and glass nozzle

A modified Greenburg-Smith impinger containing 100 ml ofan 80% isopropanol solution

Glass fiber filter with in a filter holder with teflon support
18



A Greenburg-Smith impinger containing 100 ml ofa 3% hydrogen peroxide solution

A modified Greenburg-Smith impinger containing 100 ml of a 3% hydrogen peroxide
solution

A modified Greenburg-Smith impinger containing 250g of silica gel

The sample volume was measured by passing it through a calibrated dry gas meter. An S
type pitot tube was attached to the probe to measure stack gas velocity and to maintain
isokinetic sampling. A K-type thermocouple was attached to the probe to measure the
gas temperature.

After the run, the probe was disconnected from the sample train. The remaining portion
was purged for 15 minutes at the average sampling rate of the run.

The isopropanol impinger and all glassware ahead of the filter were brushed and rinsed
with 80% isopropanol and the washings were retained for S03/H2S04 analysis. The filter
was removed and saved for S03/H2S04 analysis. The peroxide impinger contents were
recovered and the impingers and connecting glassware were rinsed with distilled water
and the rinses were retained for S02 analysis. Each sample was analyzed by barium
thorin titration to determine sulfur trioxide and sulfur dioxide content.

6.4 Particulate Matter - EPA Method 17

The ash and limestone handling particulate emissions were determined in accordance
with procedures outlined in EPA Method 17. The flue gas sample was extracted
isokinetically from the gas stream and the particulate emissions were determined
gravimetrically from the amount ofparticulate matter collected in the nozzle, filter holder
and filter. The sampling train consists of the following equipment connected in series:

Stainless steel nozzle and filter holder

30 x 100 glass fiber thimble
A modified Greenburg-Smith impinger containing 100 ml ofdistilled water

A Greenburg-Smith impinger containing 100 ml ofdistilled water

A modified Greenburg-Smith impinger, empty

A modified Greenburg-Smith impinger containing approximately 250g of silica gel

The sample volume was measured by passing it through a calibrated dry gas meter. An S
type pitot tube was attached to the probe to measure stack gas velocity and to maintain
isokinetic sampling. A K-type thermocouple was also attached to the probe to measure
the gas temperature.

After the run, the nozzle and filter holder ahead of the filter were brushed and rinsed with
acetone. The washings were retained in labeled, glass sample containers for analysis.
The impinger contents were measured for increase in volume. The silica gel was returned
to the original tared container and weighed to determine moisture gain.
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Particulate matter was determined by using the analytical procedures outlined in EPA
Method 17.

a. Dry each filter at 2200 F, desiccate to a constant weight and record the results to
0.1 mg.

b. Measure the acetone rinse. Evaporate the acetone rinse in a tared beaker,
desiccate to a constant weight and record results to 0.1 mg.

6.S Non-Methane Hydrocarbons - EPA Method 25A

A sample was continuously extracted and introduced into a California Analytical 300
HFID, flame ionization analyzer for determination of concentration. The sample was
extracted through a heated stainless steel probe and heated sample line to the analyzer. A
sample flow control system was used to control the flow into the analyzer. The analyzer
was calibrated prior to starting the testing with EPA Protocol, calibration gases. A
system bias and drift check was performed at the end of each test run to determine the
analyzer zero and calibration drift.

The analyzer span was 0-10 ppm. The calibration gases that were utilized are zero, 30%
(2.92 ppm), 60% (5.05 ppm) and 90% (8.94 ppm) of span.

6.6 HCl/HF - EPA Method 26A

The HCl and HF emissions were determined in accordance with procedures outlined in
EPA Method 26A. The flue gas sample was extracted isokinetically from the gas stream
and collected on a filter and in absorbing solutions. The filter collects particulate matter
including halide salts. Acidic and alkaline absorbing solutions collect the gaseous
hydrogen halides and halogens, respectively. The hydrogen halides emissions were
solubilized in the acidic solution. The halogens pass through to the alkaline solution
where they were hydrolyzed. Sodium thiosulfate is added to the alkaline solution to
assure reaction with the hypohalous acid. The halide ions in the acidic solutions are
measured by ion chromatography. The probe and filter are both maintained at
approximately 2500 F. The sampling train consists of the following equipment connected
in series:

Glass lined probe and glass nozzle

Glass fiber filter within a heated filter holder with teflon support

Two Greenburg-Smith impingers containing 100 ml of 0.1 N H2S04

Two modified Greenburg-Smith impingers containing 100 ml ofO.lN NaOH

A modified Greenburg-Smith impinger containing approximately 250 mg of silica gel

The sample volume is measured by passing it through a calibrated dry gas meter. After
each run the impinger contents are measured for increase in volume. The contents of the
first two impingers and distilled water rinses are retained for analysis.
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6.7 Trace Metals - EPA Method 29 - Be, Hg and Pb

The trace metals emissions were determined in accordance with procedures outlined in
EPA Method 29. The flue gas sample was extracted isokinetically from the gas stream,
each sample run was two hours in duration. The probe and filter were both maintained at
2500 F. The sampling train consists of the following equipment connected in series:

Glass lined probe and glass nozzle

Glass fiber filter within a heated filter holder with teflon support

A modified Greenburg-Smith impinger containing 100 ml of5% HN03/10% H202

A Greenburg-Smith impinger containing 100 ml of5% HN03/10% H202

A modified Greenburg-Smith impinger, empty

Two (2) modified Grenburg-Smith impingers containing 100 ml ofa 4% KMnOJI0%
H2S04 solution

A modified Greenburg-Smith impinger containing 250g of silica gel

The sample volume was measured by passing it through a calibrated dry gas meter. An S
type pitot tube was attached to the probe to measure stack gas velocity and to maintain
isokinetic sampling. A K-type thermocouple was also attached to the probe to measure
the gas temperature.

After each run, the probe, nozzle and front half of the filter housing were rinsed with
0.1 N HN03. The rinse was retained for analysis. The contents of impingers 1 and 2 were
measured for increase in volume and were retained with the 0.1 N HN03 rinses of the
impingers and back half of the filter housing. Impinger 3 was measured for volume
increase and rinsed with 100 ml of O.1N HN03. The content and rinse were retained for
analysis. Impingers 4 and 5 were measured for volume increase and retained for analysis
along with the acidic permanganate and distilled water rinses. Any residue left in
impingers 4 and 5 was removed with a wash of 8N HCI and retained in a separate
container. The silica gel was returned to the original tared container and weighed to
determine moisture gain.

The particulate filter was acid digested prior to being combined with the probe rinse for
analysis.

All the procedures used for the RATA program were performed in accordance with the
Code ofFederal Regulations, Title 40, Part 60, Appendix A, and Appendix B, Performance
Specifications 2, 3 and 6, and Part 75.

7.0 Operating Conditions

Operating conditions were monitored throughout the duration of the sampling program by
EKPC personnel. The testing was performed June 8 - 13 and August 17-18,2005.
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8.0 Quality Assurance Procedures

The quality assurance procedures followed during the testing activities followed guidelines
set forth by the previous mentioned methods and the EPA Quality Assurance Handbook for
Source Sampling. The specific procedures for this test program are listed below.

8.1 Isokinetic Equipment

The sample nozzles were visually inspected and measured across three different diameters
to determine the appropriate nozzle diameter.

The S-type pitot tubes were visually inspected and measured to meet the design
specifications ofEPA Method 2 for a 0.84 pitot coefficient.

Both legs of the pitot tube were leak checked before and after each sample run.

The stack thermocouples were calibrated prior to the testing and a post-test check was
performed after the testing project.

The manometer was leveled and zeroed before each sample run.

The dry gas meter is fully calibrated annually using an EPA intermediate standard. Post -test
dry gas meter checks were completed to verify the accuracy of the meter Yi.

Pre-test and post-test leak checks were completed and were less than 0.02 cfin at the highest
sampling vacuum.

8.2 Instrumental Methods

Analyzer calibrations, system bias check and drift checks were completed before and after
each sample run utilizing EPA Protocol calibration gases.

The NOx analyzer NOz to NO converter efficiency is determined in accordance with
Section 5.6 ofMethod 20.

The analyzer interference responses were determined in accordance with Section 5.4 of
Method 20 and Section 7.2 through 7.6 of Method 6C.

8.0 Discussion

8.1 Chain of Custody

The metals, acid mist and HCI/HF field samples were collected, sealed and shipped to
Maxxam Analytics facility in Burlington, Ontario, Canada under the supervision of Mike
Taylor.

The particulate field samples taken June 8-13 were collected sealed, transported and
analyzed at the Catalyst facility in Knoxville, TN. The particulate samples collected on
August 17 and 18, 2005 were processed on site in the old scrubber laboratory.
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The samples were labeled to identify the following:

Client and source
Date
Type of Sample
Run number
Sample location
Sample fraction

8.2 Sampling Conditions and Concerns

No delays or interruptions occurred during the testing.
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Catalyst Air Management, Inc.
Method 29 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3
Sampling Location: Stack

Run No: 1 Date: 6/8/05 Start Time:

End Time:

8:21

10:33

DIAMETER OF NOZZLE: 0.217

AREA OF NOZZLE: 2.57E-04

BAROMETRIC PRESSURE: 29.35

GAS METER Y-FACTOR: 1.00 Y

STACK DIAMETER =

STACK AREA =

VOLUME OF MOISTURE:

PITOT COEFFICIENT:

180

176.7

353.7

0.84

in

sq. ft.

VIc

Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

382.506

A-I 10.0 391.3 1.70 2.80 72 72 165 32.60 80.8

2 10.0 399.7 1.70 2.80 76 72 166 13.8 5.2 -1.10 32.62 80.9

3 10.0 407.283 lAO 2.30 81 72 167 29.63 73.5

407.283

13-1 10.0 415.8 1.80 3.00 81 74 164 33.51 83.1

2 10.0 424.5 1.80 3.00 86 75 167 33.59 83.3
3 10.0 432.720 1.50 2.50 87 77 167 30.67 76.1

432.720

C-1 10.0 441.7 1.80 3.00 86 78 164 33.51 83.1

2 10.0 450.7 1.70 2.80 89 79 167 32.65 81.0

3 10.0 459.040 lAO 2.30 89 80 167 29.63 73.5
459.040

D-1 10.0 46804 1.80 3.00 87 81 164 33.51 83.1

2 10.0 477.8 1.80 3.00 90 81 167 33.59 83.3
3 10.0 486.652 1.50 2.50 91 82 166 30.64 76.0

RESULTI IT VM SQRTPI1 PM TM TS CO2 02 STATIC SDE VEL
120.0 104.146 1.286 2.750 81 166 13.8 5.2 -1.10 32.18 79.8

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.27 Vm(std)= 1000400 Vw(std) = 16.659 %M= 14.23s

Bws = 0.142 Md= 30042 M= 28.65 %EA= 32.13s

STACK GAS VELOCITY = 79.8 AFPS Vs

STACK GAS VELOCITY = 4,788 AFPM

STACK GAS VOLUME = 598,834 DSCFM Qstd

STACK GAS VOLUME = 846,084 ACFM Q.

ISOKINETIC RATIO = 96.2 %

EMISSIONS Fo Fc

Weight (mg) Concentration (gr/dscf) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

Beryllium 0.00010 1.54E-08 2.86E-08 2.86E-08

Lead 0.00140 2.15£-07 4.00E-07 4.01E-07

Mercury 0.00373 5.73£-07 1.07E-06 1.07E-06
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Catalyst Air Management, Inc.
:Method 29 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3
Sampling Location: Stack

Run No: 2 Date: 6/8/05 Start Time:

End Time:

11:12

13:20

DIAMETER OF NOZZLE: 0.217

AREA OF NOZZLE: 2.57E-04

BAROMETRIC PRESSURE: 29.35

GAS METER Y-FACTOR: 1.00 Y

STACK DIAMETER =

STACK AREA =

VOLUME OF MOISTURE:

PITOT COEFFICIENT:

180

176,7

317.2

0.84

in

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT lliMP C02% 02% PRESS SDE VEL

486.867

A-I 10,0 496.0 1.80 3.00 83 82 165 33.54 82.9

2 10.0 505.4 1.80 3,00 86 82 168 13.8 5.2 -1.10 33,62 83.1

3 10.0 513.962 1.40 2.30 90 83 168 29,65 73.3

513.962

B-1 10.0 523.5 1.80 3.00 90 84 165 33.54 82.9

2 10.0 533.0 1.70 2.80 94 85 170 32,73 80.9

3 10.0 541.642 1.40 2.30 95 86 169 29.67 73.3

541.642

C-l 10.0 551.2 1.70 2.80 93 87 165 32.60 80.5

2 10.0 560.8 1.80 3.00 95 88 168 33,62 83.1

3 10.0 569.536 1.40 2.30 96 88 168 29.65 73.3

569.536

D-1 10.0 578.9 1.70 2.80 94 89 166 32.62 80,6

2 10.0 588.4 1.70 2.80 96 89 167 32.65 80.7

3 10.0 596.821 1.30 2.10 96 90 166 28.53 70.5

RESULTI IT VM SQRTPI1 PM TM TS CO2 02 STATIC SDE VEL

120.0 109.954 1.273 2.683 89 167 13.8 5.2 -1.10 31,87 78.7
net net avg avg avg avg avg avg avg avg ftlsec

P= 29.27 Vm(std)= 104.349 Vw(std)= 14.940 %M= 12.52s

Bws = 0.125 Md= 30.42 M= 28.86 %EA= 32.13s

STACK GAS VELOCITY = 78.7 AFPS Vs

STACK GAS VELOCITY = 4,724 AFPM

STACK GAS VOLUME = 601,489 DSCFM Qstd

STACK GAS VOLUME = 834,802 ACFM Q.

ISOKINETIC RATIO = 99.5 %

EMISSIONS Fo Fc

Weight (ug) Concentration (ug/dscm) Emission Rate (lb/mmBtu) Emission Rate (lb/mrnBtu)

Bel)'llium 0.00000 0.00000 0.00000 0,00000

Lead 0.01020 1.51E-06 2.81E-06 2.81E-06,..,. Mercul)' 0.00315 4,66E-07 8,66E-07 8.68E-07
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Catalyst Air Management, Inc.
Method 29 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3
~.

Sampling Location: Stack

Run No: 3 Date: 6/8/05 Start Time: 13:50

End Time: 15:59

DIAMETER OF NOZZLE: 0.217 STACK DIAMETER = 180 m
AREA OF NOZZLE: 2.57E-04 An STACK AREA = 176.7 sq. ft.

BAROMElRIC PRESSURE: 29.35 Pbar VOLUME OF MOISTURE: 352.1 VIc

GAS METER Y-FACTOR: 1.00 y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL

597.086

A-I 10.0 606.5 1.70 2.80 89 88 164 32.57 80.6

2 10.0 615.7 1.60 2.60 92 88 168 13.8 5.2 -1.10 31.70 78.5

3 10.0 624.043 1.30 2.10 94 88 167 28.55 70.7

624.043

B-1 10.0 634.1 1.80 3.00 94 89 165 33.54 83.0

2 10.0 643.8 1.80 3.00 96 89 168 33.62 83.2

3 10.0 652.789 1.50 2.40 98 90 168 30.69 76.0

652.789

C- 10.0 662.8 1.80 3.00 95 90 165 33.54 83.0

2 10.0 672.4 1.80 3.00 99 91 167 33.59 83.2

3 10.0 681.225 1.40 2.30 100 92 167 29.63 73.4

681.225

D-1 10.0 691.1 1.80 3.00 98 92 165 33.54 83.0

2 10.0 700.9 1.80 3.00 101 93 168 33.62 83.2

3 10.0 709.969 1.40 2.30 102 94 167 29.63 73.4

RESULT~ IT VM SQRTPI1 PM 1M TS CO2 02 STATIC SDE VEL

120.0 112.883 1.279 2.708 93 167 13.8 5.2 -1.10 32.02 79.3
net net avg avg avg avg avg avg avg avg ftlsec

P= 29.27 Vm(std)= 106.321 Vw(std)= 16.584 %M= 13.49s

Bws = 0.135 Md= 30.42 M= 28.74 %EA= 32.13s

STACK GAS VELOCITY = 79.3 AFPS Vs

STACK GAS VELOCITY = 4,757 AFPM

STACK GAS VOLUME = 599,360 DSCFM Qstd

STACK GAS VOLUME = 840,495 ACFM Q.

ISOKINETIC RATIO = 101.8 %

EMISSIONS Fa Fc

Weight (ug) Concentration (ug/dscm) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

Beryllium 0.00000 0.00000 0.00000 0.00000

Lead 0.00660 9.58E-07 1.78E-06 1.78E-06

Mercury 0.00409 5.94E-07 1.10E-06 1.11E-06



C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing SeIVices (865) 531-0750 Fax
2505 Byington-Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

//srs
O. DUO!iJ10 '/

tJIl fiJI-I'I
()U@S"

,1
Final Leak (Samp.) -=D...:-.O::;...;O::;...;():.....,tOJ~S__

Final Leak (Pitot) ---,-,(),-=-=t<.:..:.::tOJ,---,,5~":-;--__
OU (OJ to ,.

Filter Number
----::::---~-

Initial Leak (Samp.)
Initial Leak (Pitot)

-----"':~.....-"=rr----

Pitot No. &AA-/07
Nozzle No. $Z..
Nozzle Dn. a. z..' 7

. TC No. CII,+( -s
Pa Z9,;JS"

Ambient Temp 71
Static -II ,

tt~ $LAc-it
4-2.9<------

,5PlJ~Loc.u..
Client
Plant
Location
Test
Run
Date

Meter Box

AH

/l = ,
TIME STACK PROBED OVEN METER of EXIT

POINT ACTUAL RUN METER l:I.P l:I.h of F of IN OUT OF VAC

~ZI \8"Z, S"Ot.
A-I Jf) ~q 1.3 1,7 l,fl liAS" ZL/~ 2m TL 71.- tJS" ltO

Z. til 3CJ1,7 1 7 'l.~ I[,,~ 74& t~z.. 7& lZ- S;7 Z.o
,~. ~~, _1D '-ItJ7. l~J i ,,;..1 L.3 -'t, 7 ZLl1 LS"7 ~I 72.- $""", 7.D

<l5r tJ07 Z~J
11 -I 1.10 L{1<.51 1,11 :\.n n,i/ ZL/q 1C;;;1 9;1 7 L( S5 Z,S-.z.. So 47..4 .~ I C)( 1,D /1",7 lL(~ Z5l, S{(" 7'::- <:4 .1:0

~T '12,5" ~(J 43Z,77.0 i~ 1,5 '/~7- 7<.J~ 7~7 <'61 71 .~7 Z/~---".... tilq lf3'Z..1Z.0
t- I 70 t.jl.f I. 1 II ~ 3.0 '{pL.! 24S"" ZJ[CP ~ll~ 7~ 0f ~,()

2~ %0 '-IS-0,7 117 7,Cf5 J~7 Zl.f(p Z5b ~ ( "19 5"s 2·S-
~ q~ qo q~'J. DUO j ;1.1 Z,3 1"'7 7LfftJ 7.~2. <~c: ~O ~S Z,o

/003 {/ 57. otto
/) - I 100 i.J to'"6.t.f I, '6 J,o lDLf lL{1 lSI <t1 ~, 59 :riO

2,. /JO L117 I'll J.<'( :1.0 J{P 7 zLfS zs-q qo ~I S-~ 3·0
\ JO~-:1 120 t./ gto I i"t; l- I,~ 2·5 Jltt~ ZL.fS Z5"2.. til ~z. '5:1 :r,o

i

,

- ~- . _..-- .- I
---.- ~ _. ----.- ----- -
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(:::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: C'L0~+ DATE: h /!3 / oS"
SAMPLING TIME: (24 HR CLOCK) OBc/-:::-Zo3-3-
SAMPLING LOCATION: U",-, t ?
SAMPLING TYPE: a-....tL.....:t"""-l~-vl-'-o.....;;'-'--':>-------

ANALYTICAL METHOD: 3 /9 113- ~B. TEMP (OF) 7/
TECHNICIAN: Lb<J.e I "1 14-1 ~

i »

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fe (TEST)-

READING READING READING
%C02

CO2

/3·8
02 •.r- 2- Fuel Type I Fo lcalcl

~NET IS ACTUAL MINUS .::::>. RESIDUAL FUEL 011. 1.2"
ACTU"'LC~ ~ATURALGAS 1.711

SYSTEMLEAKCHECK~~~_______ ;G/r1
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __--:/ BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) / BUBBLER. _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

~AL (ml) qZ(p-fj 775.7 loN. z. &:A6.'-{ 7 03.7 78,-/· I
ITIAL(ml) 732-7 05/·3 UJ&fJ. O tocrz .<P 703, V 7v>~.L

T(ml) /Cf<1, I / ? '-I. r..{ I I . '2.. 5,9 0·3 /7.ct. 3~$-7
'TALS 353·7

~
~

TC

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FIl.TER NO. BEAKER NO.

ellS)
WEIGHED WEIGHED

BY _ BY---m~ALWEIGHT FINA

------INITIAL ---- INITIAL
~WEIGHT WEIGHT

DIFFERENCE --- DIFFERENCE
~

PARTICULATE ---- PARTICULATE ./
CA.TCH CATCH ./.---- /

TOTAL PARTICULATE CATCH (mg) _
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CATALVST AI-R MANAGEMENT, INC_ (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington-Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

U-3 SfAd<

oz..o

Pitot No. CAM -101
Nozzle No. _...L5..,,}.S=__
Nozzle Dn. Q. l.i 7

TC No. CAM -s-
Ps Z<1.3S""

Ambient Temp _1-1-7...L..-_
Static _-Ll.1'..LI__

Filter Number _..L.1I,-=),-7~_.,--
Initial Leak (Samp.) (j. OO(J(iJ /0'1

Initial Leak (Pitot) ---'"'~'-"'~b~-+=~s.i~""'T->-r:;--

Final Leak (Samp.) --"",()~/.....(JOL:=(),-1iJ_7_i'_

Final Leak (Pitot) ---=-O~Jt...L::(iJ,::--,:J~/~S-:-A,--_
CJ /,{ ft,J I{S II

J( £/-; J,{~'
TIME STACK PROBEo OVEN METER of EXIT

POINT ACTUAL RUN METER Ll.P Ll.h of F of IN OUT of VAC

/lIZ, 4~fo.%fJ7
D~I ;0 qq ft>. 0 /. if ],D r&>5"" Z5Xa Z57 <x3 ~z. t~t, 3.0

t 7() ~05,J../ //'\ 1.0 'II'I~ -, c;-,~ 7.LlQ ~(I"l ~l toLl 3.S-
J JlLf1 Xc) 513/1lfJ'L L Z,S J(II){ Z5~ 1..~ q() ~3 -5>7 "3JO

114(..( .<",3.qc"Z,
C- f '-Jo ~z.J <; 1.~ 3,0 loS" 7S15 Z~:> t- O ~tI (Do J,C

7.- S() s: 3,0 ;.7 7,~ 170 Z (.1 S- Z~ t q ~5" ~ ~.O

-..1 17_14 ~o <"i.Jit, (,L{Z- ; :.., 7_,") i (" q ZLj7f 7« L$" ')ll, 5"7 3 .. D
Il/1 .<;-t. f,(,qz.

R-, to 5"51 z.. 1,7 Z.'K (p~ ZL~ Z51t> tiS 87 57 j,O
2. ~ ~(PD,<ts i , <if 1.{) '{n~ ZLJ<t ~Sl ~S- 51~ 5"7 J,5
J JZI..f7 qo ~(ii' ,53€.:, " ,,,

7,) 'I.. "X 2L/X Z5"S" qlD 'B~ 5]' 3,0
'2-)0 ~~lL5Jb

I

I

tI -I /00 57g.Q [,1 l.~ IlDi-t 2.1-19 ?$3: (, LJ <;,q Col 3,0
l. nO {'f>'b, L/ i. '7 7,'8 &1 Zt./q ?L/q I t '(II ~q ~ ~,o

\ 132.0 /2-0 Slfto, %.7-1 i,j '2. , j{PlA ?~ J..C:,(J c1l, qo 59 3,0

,
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<:::A.TALVST AIR MANAGEMENT,
A.ir Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: G I Lfb.e-t + DATE: l.o / 8 / 0')

SAMPLING TIME: (24 HR CLOCK) II ( Z -,320--
SAMPLING LOCATIO~--,=U>..::",-,-,:....+.:...-...::.3 _
SAMPLING TYPE: LQ....:+ t\.. (Avo. os.
ANALYTICAL METHOD: 'Of} I 7.Ci AMB

7
TEMP (OF) 77

TECHNICIAN: L. Cc."-e ) 7Gt _...,

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET NET NET
VOLUME Fe (TEST)=

READING READING READING
%C02

CO2

/3.8
02 Fuel Type

I

Fo (calc)

I:NET IS ACTUAL MINUS 5·2 REsmUAL FUEL 011. 1.21'
ACTUAlCOzl NATURAlQAS 1.11'

SYSTEM LEAK CHECK J V II ~~cP
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) .:/ BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __----:/ BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

~AL (ml) Q'10 .0 808.8 la0e.1 72-1 .'-1 70D. f; 8.00.2
ITIAL(ml) 73/·Q 7VO.~ (OS? \ 11)·3 700.2- 80,.3-
T(ml) 208. f hPJ. Z- i 1.'-0 (,.., . I D.·~ '22. 8 ~17·Z
'TALS "7./7·2-

~
II

IN

NE

Te

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FIl.TER NO.
WEIGHED

BEAKER NO.

C /1)7 WEIGHED

BY --- .- BY--- --:--'
FINAL WEIGHT ---V FINAL WEIGHT ~.--
INITIAL ~

INITIAL
~WEIGHT WEIGHT

DIFFERENCE

------
DIFFERENCE

~
PARTICULATE

~
....- PARTICULATE VCA.TCH CATCH

/' L

TOTAL PARTICULATE CATCH (mg) _
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C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington-Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

02.0
LI (,,0 IYI 1,00

/{:= {, (0 t./
EXIT

OF VAC

liS'S
0, OQC) (@ to II

ott Ii:J 3. S
ot, ~ '--liS

Final Leak (Samp.) D I de) 0 (01 (1:/'
Final Leak (Pitot) Ok (iJ L/:-:-tf__

ott ({) 5 tl

Filter Number
----:~=--=----:--

Initial Leak (Samp.)
Initial Leak (Pitot)

STACK PROBED OVEN METER of
l:I.P l:I.h OF F OF IN OUT

Pitot No. !ANI-I07
Nozzle No. ~

-~--

Nozzle Dn. -a I II 1
Te No. CA II" ~S

PB Zq .35'
Ambient Temp --.....l<6~3~_

Static _-...LI-,-",L.-...-_

METER
.<97- D~(o

£KPc,

M-z.q

TIME
POINT ACTUAL RUN

Client
Plant
Location
Test
Run

Date

Meter Box

tlH

II ~ J /0
7 1.0

J4Z.1

D-l! 100 £01 f,
I.. no 7oe.'i

i,Zl Z.3 I&.1

COMMENTS:
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(::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: G, L(b 12M.-t DATE: JtL/~/ Cl So'
SAMPLING TIME: (24 HR CLOCK) (3Sa - I c;;S9
SAMPLING LOCATION: U fA. t 1 3 i

SAMPLING TYPE: Clu....-+ ) <.VU Q (......-:>
ANALYTICAL METHOD: :3 4. I zq AMB. TE~P (OF) t2> .3
TECHNICIAN: L~H"; I 7"Zv/'"

; /

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fe (TEST)=

READING READING READING
%C02

CO2
13.3

02 Fuel Type I Fe (calc)

(NET IS ACTUAL MINUS 5.2 RESrDUAL FUEL OIL U ..
ACTUAL COz)

~TURALGAS 1.711

SYSTEM LEAK CHECK £ ,uII n<A~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) -'/, BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __----:/ BUBBLER. _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

~AL (ml) 68/.3 B / I3.Co {Qlq.q (0'V'f·2- 735"- ~ 83'1. z.
'TIAL (ml) 037.0 "7.')). ) loDCo ,y (o~O.~ 7"2,31 813,0
'T(ml) zvL/ ·3 107· / /1, .S- ~.f:3> Z,l 7/. Z- 5'5"2.'
ITALS 55"2.·'

~
"

IN

NE

TC

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO. BEAKER NO.

~r/))
WEIGHED WEIGHED

BY BY

----
I-"'

FINAL WEIGHT .-V- FINAL WEIGHT

------INITIAL V-- INITIAL ----WEIGHT WEIGHT

DFFERENCE ---- DIFFERENCE

---
.....

PARTICULATE ............. f-'" PARTICULATE /CATCH CATCH

/ /"

TOTAL PARTICULATE CATCH (mg) _
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Caltalyst Air Management, Inc.
Method 26A Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

"-"
Unit Tested: Gilbert 3

Sampling Location: Stack

RWINo: 1 Date: 6/9/05 Start Time: 7:00

End Time: 8:09

DIAMETER OF NOZZLE: 0.217 STACK DIAMETER = 180 in
AREA OF NOZZLE: 2.57E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29040 Pbar VOLUME OF MOISTURE: 17604 VIc

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

710.588

A-I 5.0 714.8 1.80 3.00 75 74 163 33.49 82.9

2 5.0 719.5 1.70 2.80 75 75 166 13.9 5.2 -1.10 32.62 80.7

3 5.0 723.772 lAO 2.30 77 75 166 29.60 73.3

723.772

B-1 5.0 72804 1.80 3.00 78 74 163 33049 82.9

2 5.0 733.1 1.70 2.80 80 75 166 32.62 80.7

3 5.0 737.500 1.50 2.50 82 75 166 30.64 75.8

737.500

.....,. C-1 5.0 742.3 1.80 3.00 81 76 164 33.51 82.9

2 5.0 746.9 1.70 2.80 85 76 167 32.65 80.8

3 5.0 751.134 lAO 2.30 85 77 167 29.63 73.3

751.134

D-1 5.0 755.7 1.70 2.80 84 78 163 32.54 80.5

2 5.0 760.1 1.60 2.60 86 78 166 31.65 78.3

3 5.0 764.309 1.30 2.10 87 79 166 28.53 70.6

RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL

60.0 53.721 1.270 2.667 79 165 13.9 5.2 -1.10 31.75 78.6

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 52.070 Vw(std)= 8.308 %M= 13.76s

B = 0.138 ~= 30043 M= 28.72 %EA= 32.18ws s

STACK GAS VELOCITY = 78.6 AFPS Vs

STACK GAS VELOCITY = 4,714 AFPM

STACK GAS VOLUME = 594,423 DSCFM Qstd

STACK GAS VOLUME = 832,952 ACFM Q.

ISOKINETIC RATIO = 100.5 %

EMISSIONS Fo Fc

Weight (mg) Concentration (gr/dscf) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

HCI 0.10 2.96E-05 5.51E-05 5A8E-05
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Catalyst Air Management, Inc.
Method 26A Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3

Sampling Location: Stack

Run No: 2 Date: 6/9/05 Start Time: 8:30

End Time: 9:38

DIAMETER OF NOZZLE: 0.217

AREA OF NOZZLE: 2.57E-04

BAROME1RIC PRESSURE: 29.40

GAS METER Y-FACTOR: 1.00 Y

STACK DIAMETER =

STACK AREA =

VOLUME OF MOISTURE:

PITOT COEFFICIENT:

180

176.7

174.6

0.84

in

sq. ft.

Vlc

Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 764.664

A-I 5.0 769.1 1.70 2.80 78 78 165 32.60 80.7

2 5.0 773.4 1.60 2.60 78 80 166 13.8 5.3 -1.10 31.65 78.4

3 5.0 777.305 1.30 2.10 82 78 166 28.53 70.6

777.305

B-1 5.0 781.9 1.80 3.00 82 78 163 33.49 82.9

2 5.0 786.6 1.80 3.00 84 79 167 33.59 83.2

3 5.0 790.981 1.50 2.50 85 79 167 30.67 75.9

790.981

C-l 5.0 795.7 1.80 3.00 84 79 163 33.49 82.9

2 5.0 800.2 1.70 2.80 85 79 167 32.65 80.8

3 5.0 804.430 1.40 2.30 86 80 167 29.63 73.4

804.430

D-l 5.0 809.1 1.80 3.00 86 80 164 33.51 83.0

2 5.0 813.3 1.70 2.80 87 80 167 32.65 80.8

3 5.0 817.390 1.50 2.50 88 81 167 30.67 75.9

RESULn IT VM SQRTPIT PM 1M TS CO2 02 STATIC SDE VEL
60.0 52.726 1.276 2.700 82 166 13.8 5.3 -1.10 31.93 79.0
net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 50.839 Vw(std)= 8.224 %M= 13.92s

Bws = 0.139 Md= 30.42 M= 28.69 %EA= 33.01s

STACK GAS VELOCITY = 79.0 AFPS Vs

STACK GAS VELOCITY = 4,743 AFPM

STACK GAS VOLUME = 596,471 DSCFM Qstd

STACK GAS VOLUME = 838,075 ACFM Q.

ISOKINETIC RATIO = 97.8 %

EMISSIONS Fo Fc

Weight (ng) Concentration (gr/dscf) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

HCI 0.10 3.04E-05 5.68E-05 5.66E-05

HF 0.10 3.04E-05 5.68E-05 5.66E-05

':) 6
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Catalyst Air Management, Inc.
Ml~thod 26A Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3

Sampling Location: Stack

Run No: 3 Date: 6/9/05 Start Time:

End Time:

10:07

11:16

DIAMETER OF NOZZLE: 0.217

AREA OF NOZZLE: 2.57E-04

BAROMETRIC PRESSURE: 29.40

GAS METER Y-FACTOR: 1.00 Y

STACK DIAMETER =

STACK AREA =

VOLUME OF MOISTURE:

PITOT COEFFICIENT:

180

176.7

176.4

0.84

in

GAS VEL PM METER TEMP. STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 817.734

A-I 5.0 822.5 1.80 3.00 83 81 164 33.51 83.0

2 5.0 827.0 1.70 2.80 84 81 167 13.8 5.3 -1.10 32.65 80.8
3 5.0 831.497 1.50 2.50 86 81 167 30.67 75.9

831.497

B-1 5.0 836.1 1.70 2.80 87 82 164 32.57 80.6
2 5.0 840.7 1.70 2.80 89 82 167 32.65 80.8
3 5.0 845.066 1.40 2.30 91 83 167 29.63 73.3

845.066

C- 5.0 849.9 1.80 3.00 90 84 164 33.51 83.0
2 5.0 854.6 1.70 2.80 94 84 167 32.65 80.8
3 5.0 859.066 1.40 2.30 94 85 167 29.63 73.3

859.066

D-1 5.0 863.7 1.70 2.80 91 85 164 32.57 80.6

2 5.0 868.3 1.60 2.60 92 85 167 31.67 78.4
3 5.0 872.525 1.30 2.10 93 85 167 28.55 70.7

RESULT~ IT VM* SQRTPI1 PM 1M IS CO2 02 STATIC SDE VEL
60.0 54.191 1.267 2.650 86 166 13.8 5.3 -1.10 31.69 78.4
net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 51.783 Vw(std)= 8.308 %M= 13.835

B = 0.138 Md= 30.42 M= 28.70 %EA= 33.01ws 5

STACK GAS VELOCIlY =: 78.4 AFPS Vs

STACK GAS VELOCIlY =: 4,707 AFPM

STACK GAS VOLUME = 592,333 DSCFM Qstd

STACK GAS VOLUME =: 831,655 ACFM Q.

ISOKINETIC RATIO =: 100.3 %

EMISSIONS Fo Fc
Weight (ug) Concentration (gr/dscf) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

HCI 0.10 2.98E-05 5.58E-05 5.55E-05

~ HF 0.10 2.98E-05 5.58E-05 5.55E-05

* Corrected for post leak of 0.03 cfin
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<:::ATALVST AIR MANAGEMENT, INC. (865)531-0075

A.ir Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

6H

M-lhA

07._0 _

j. G, D I YI / .. 0 f)

I<=f. ~t.f

Pitot No. tAN! -107
Nozzle No. CAM ~sz.

Nozzle Dn. O. Z/7
TC No. CftM -5

Ps 21.40
Ambient Temp _-'-{...JL3__

Static _--,-/~.,__

Filter Number C-II G, l/
-=~-=-.::--=-------"..--

Initial Leak (Samp.) 0 .oue>(;}It)"
Initial Leak (Pitot) ----'f!J=---:-:-It..:..:;~...-'&~,-.I_

O!i @J~II

Final Leak (Samp.) O.ooo(ii)"'·/
Final Leak (Pitot) ---=()~I<=....:6J~'~'I _

Od.@S"

TIME STACK PROBE OVEN METER OF EXIT
POINT ACTUAL RUN METER .6.P .6.h OF OF OF IN OUT OF VAC

700 7/0~~~

f)-I S- 7J41<i? I, '* :riO IlP3 Zq.S Z57 7S- 74 (,d .3.0
l- 10 11~1. .:;- J '1 z.9 I&v lLlJ z~L/ 7~ lS a 7,s:-
:1 7/~ l~ 7l:5.77l i.'i 7.~ ffl{P Z1I1 t/-ICf 77 7~ 'S'I Z.O

71~ 77"{ 772..,
-r., .. , 20 7z1f,4 , .X 3,0 '''3 Zl/q ZlDO 7$) 7t.f S'/ .J.O

7- ?_t:;; 7~~. ; I '1 Z,~ 1&& ZLI'& 2ft, t.f xO 15 $"3 Z,~

.1 733 JO 7j7,~OO J.~ Z,~ }(fii, ZLl, ZltJl <6L [) '"S- 2,0
~ iJ(P 7'37.5""00

B._, JS 'lilt. \ I ,~ J.O ' {"i..1 Z4~ z.~ <it 7~ $""'g 3,0
7 4(J -JL/b,cl 1.7 Z.~ 'CD 1 2L(~ ZSI ~S- 7f.4 Q~ 3~
~ 'l~ , ~lS" 1~/.i3" I,Ll 7,3 lDl 7LI9 7.54 '85 7; 57 2.;0

7Stt 7S/./3L/
a·-I 9.J 75'S., 1.7 l.i r~.1 ZL(q 'ZLfl .~ Lf ,q ~ 3.0

z § 7(t'JO, ,
" fa Z." I (II"'" Zt.f'1 2,53 'bCP 1~ 5"7 ~I'O

_1 f<;~o, ~o 7b4,$oq I,] Z,I I~lb 2L1ti ZS-Lf <;1 ,q 5"1 z,o

COMMENTS:

':)8
...)



<:::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2:505 Byington-Solway Road
Knoxville, TN 37931

PLANT: G, LIDe...t'--t DATE: ~ / q /~::>
SAMPLING TIME: (24 HR CLOCK) Or 00-:-060q
SAMPLING LOCATION:~""'(-f"J-"""",,,,",",--,1<--..:3~ _
SAMPLING TYPE: Co.<...-+ ,_ \.Vt.. v:::,
ANALYTICAL METHOD: 3 Pr- j 20~~MB. TEMP (OF) (3.
TECHNICIAN: L.c<.J <e.- l -rc.f /0-'\

INC _ (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0>

NET NET NET
VOLUME Fe (TESD=

READING READING READING
%C02

CO2 /3.9
02 Fuel Type I Fa !calcl

JNET IS ACTUAL MINUS 5'.2-
RESIDUAL FUEL OIL "'10

ACTUAL COal NATURAL GAS 1.111

SYSTEM LEAK CHECK £ ,1/;4
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) ./. BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __---...;/ BUBBLER, _

MOISTURE

~
I~

INI

NE

TO

1 2 3 4 5 6 GEL TOTALS

IAL (ml) 7)O,7 750,2- (is·'l. (o7{.j 772.3
TlAL (mil fat/:!>.3- 77~.1 7&>6. <0 &:J7fo,l. 7<)9~
T(ml) I s:z, <j z5, \ Y.1.o O.q 12'« /7&·'1
TALS 17h.l/

FILTER WEIGHTS
PARTICULATE CATCH

PROBE/NOZZLE WASH
FILTER NO. BEAKER NO.

c- f IfpY
WEIGHED WEIGHED

BY BY-1...---- .
.-.

FINAL WEIGHT ~ FINAL WEIGHT -----...-
INITIAL --- INITIAL ----WEIGHT WEIGHT

DIFFERENCE --- DIFFERENCE ."V
PARTICULATE

------
PARTICULATE /"CATCH CATCH

~ V

TOTAL PARTICULATE CATCH (mg) _
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«::::ATALVST AIR. MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

.

Final Leak (Samp.) --'t>::....:._D_oQ"@.z..-:.-. ~_'I__

Final Leak (Pitot) O/( RIC'
ok f}5',~11

Filter Number t- - II~s:
----=:-~~:..-.-~-

Initial Leak (Samp.) cD. 000 raJ /I'f
Initial Leak (Pitot) ~{l~/{...L-';fiJ;.,...!.I.J--,I-t-f__

Ots..~fD"

Pitot No. t~M -/07
Nozzle No. 5""S-
Nozzle On. 0,. 2., -,

TC No. CAM -5"
Pa zq .Llo

Ambient Temp~

Static - I .1

u-3 SrAd{

Client
Plant
Loc:ation
Test
Run
Date

Meter Box

6H

/~ =I d~l(
TIME STACK PROBE OVEN METER of EXIT

POINT ACTUAL RUN METER ~P ~h of of of IN OUT of VAC
~o 76 i.f, (PfD'I

IJ -I 5"' 7lDQ, , 1~7 Z,~ Ib~ Zl.fS Zl{7 7~ LX inlf Z,~

l ,0 773.4 I. (" Z.t., r(tt~ 74q 7.<;~ 7% F;-o :'\1r Z,.S-
s 15 L.1S" IS' "777,. '1 O~ (,3 Z.1 If4G ZLI5 z.G, I ~Z- 1~ 5"'-1 2,)

1(LI)f 7'77.JD~
IJ -I lo 7~I,tl I J % 1,0 (PJ 2LI S" 1.(,0 «;z... 7f( S"~ 3.>

Z t5 7%'Co. L, i, }( ~,o &7 ~L{S- l~5" ~t.f 7'1 ~5 ~ ...r
:J Q03 JO '11:10.£115' /'5'" 1.t; Cl1 1.1.'4 Zi./'i 'i>S- ,<1 ~ :J.o

qo(p 1qO,q~1

C·· I zS' lQ{'.1 J. ~ J.D }(IJ -:) ZYS" 7..5"4 1s'Lf 7q s-q 3,.S-
~ I{O <j)oo.t... /.1 7.~ 'CD1 Zilil LG,O ~5 ,q 5~ :),0
:) 41./ I-IS- <&'oLl.Lf50 /.q 2'.:5 1"1 ZLJ4 zsq '8<0 %0 g,.. :::L~

QZ3 ~ol.I iLl30
D·· ( SO 1fo'i i Ii 3 1.0 IltJL/ ZL/J Z~Z ~Co <c>o &;0 3, '>

z.. ~S- <X-rL :3 1.7 Z.~ Col Zi.{3 Z5'i ~7 %0 !PO 3rD
~1 Q:\~ Id"\ 9"/7.3<10 1.5" Z,~ IlR7 'ZLf3 2.(",0 ~% >SI I",l. J.o

COMMENTS:
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<::ATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
2:505 Byington-Solway Road
Knoxville, TN 37931

PLANT: CIC/b8LI DATE: LILpJ
SAMPLING TIME: (24 HR CLqCK) D8>3'U- 0739
SAMPLING LOCATION: ---r..,........1..:~;;..;1:.....1"--'=3"-- _
SAMPLING TYPE: "1'-'+ I ...... I.2.LA':)

ANALYTICAL METHOD: -pft 11.~?\ AMB. TEMP (OF) --,--,"'1_
TECHNICIAN: ----z:.or.;e /7C:./11#-1,

(865) 531-0075
(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

VOLUME Fa (TEST)=
NET NET NET %C02

READING READING READING

CO2

/3·8
02 Fuel Type

I
.E2..lE!!.!tl

INET IS ACTUAL MINUS 5.3 RESIDUAL FUEL CML 1.210
ACTUAL CO:J NATURAL GAS 1.111

SYSTEM LEAK CHECK £ A-J;4~
I~IITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __----'/ BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) / BUBBLER _

MOISTURE

~
I~

INI

NE

TO

1 2 3 4 5 6 GEL TOTALS

IAl (ml) 65'"8·4 7/nb. z. 7~S-:o 710.7 9'39·'1
TlAl (ml) 73/·5 7?>5'-z. -? \:8. I 1/0.2 B5O·/
T(ml) /2&.9 ~j.o (", .0, - 9·~ /7'1·f:,o··~

TAlS 17C{·b

FILTER WEIGHTS
PARTICULATE CATCH

PROBE/NOZZLE WASH
FILTER NO, BEAKER NO.

C-/lf:/)
WEIGHED WEIGHED

BY ~..
BY

----- _..--
FINAL WEIGHT ~'"

FINAL WEIGHT

----INITIAL
~

INITIAL ..J----.WEIGHT WEIGHT

DIFFERENCE

----
DIFFERENCE

------PARTICULATE / PARTICULATE

------CATCH CATCH

./' /'

TOTAL PARTICULATE CATCH (mg) _
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(:::ATALVST AIR MANAGEMENT, INC. (865)531-0075

P.ir Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

AHI

SPuRtod\.
u - 3 S"fA(.{,(

3

Pitot No. CAM -107
Nozzle No. S1?
Nozzle Dn. <,. loll

TC No. (A-Nt -5
Pe 2q .40

Ambient Temp -, t,
Static - t,l

Filter Number C- tI""
Initial Leak (Samp.) 0,000 f.iJ 10"

Initial Leak (Pitot) 0/& 1£ &'1
() fA.. S"

1/
Final Leak (Samp.) C. 030t1iJS:S" :;}

Final Leak (Pitot) 0/1... (Z) '/ ,5:"'1
() tt /il (p 'I

/(= J, let[
TIME STACK PROBE OVEN METER OF EXIT

POINT ACTUAL RUN METER ~P toh OF OF OF IN OUT OF VAC
/007 ~n ,7.3t.J

15·· J ~ <a-z.:z..S" 1,'1 '3:0 ICD4 Z~~ 241 ~] <61 (03 £1.0
2 10 S?~ltO 1.7 1,% 1~1 2yQ 25".1 ~'f ~I (PI lf,O
J IOl-1- I~ 9(31 ,t.JQ7 1,5" 2.~ I Col zs-r 7.51 ~Co %1 lI,o :S.S-

·}Oz,~
(>,1 zo ~:s(O I I (,7 2-.fs I G<-I lSD 253 ~1 %2- 'oO i./ 0

Z. Z5 «s" LI () ;, ','7 'Z,<i{ 1(" 7 z.sr iS3 ~q '8'2- ~ £l.o
.1 I/ot(o 30 1$ LIS-, OCo~ 1.1./ 7.3 ICD; Zso Zf.11 ell )(3 5"7 3,S

l/oLf3 'b<.r5 .o<o~
[) '-1 )~ 'i LI<1. q /. ~ 3,0 /lo'/ lS2.. Z&t.f GO ~.tl {If 11.0

7 l.{O 'C
5L\,~ 1,7 Z,~ 1ft> '1 2m L~'l.- CJ LI 1>'-1 5'i~ 'LI,O

J IDS'9 tiS ~ 59. Ole>" 1141 7 ''t f~1 z~, zsz.. c 4 ~:r ~rs 1,5"
/I 01 ~5'1 ,0<06

a·~J so ~Co1.1 I, '7 "l.V , lD L/ Zso ZS-'i ~ I »,S- 59 LI,O
z.. 5S ~CDcr>.3

j i" ll(, /(" Z.S-I 2~ c. z.. 1)5" ~7 ~.O
1 I/lfc (,,0 ~7Z.s-z.s- l.-1 1 j Ito1 75'1 zt,o £:3 ~b ~~ 4.~

COMMENTS( ( If ~\
_ of?l{€:C/ VOlU;J..r::;
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C:::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2~)05 Byington-Solway Road
Knoxville, TN 37931

PLANT: G I L-6e-,L-t DATE: ~_:£-'o -5'
SAMPLING TIME: (24 HR CLOCK) (D 0 7 - I I \ ~
SAMPLING LOCATION: _~U,-,-,k.~'....:.-)---"3~ _

SAMPLING TYPE: CO -<-+ 1 ....... 1..-t" .... ~
ANALYTICAL METHOD: 3 ~ fl(g A AMB./EMP (OF) 7 s..,
TECHNICIAN: L~·~· "-- I Tc.-;I ...

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

VOLUME Fe (TEST)=
NET NET NET O/OC02

READING READING READING

CO2
;5- B

02 Fuel Type I Fo Icalcl

r3(i"ET IS ACTUAL MINUS ..). RESIDUAL FUEL 0lL UIO
ACTUALCQV NATURAL GAS 1.711

IJ ,/1 I -t- ~
SYSTEM LEAK CHECK ~ IJn- ~
1t\IITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) BUBBLER, _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

IAL (ml) £360.7 1078.0 7/Z·3 ?2~·S- BY2·:S-
ITIAL (mil ? <:g.O (PW·~ 7oS.S- 7z.</·(3 B3?·f
T(ml) 122.7 3fo,<{ ~.S /~ 7 8-$ /7 fo·y
TALS ) '}(:,. tj

~
I~

IN

NE

TO

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FIl.TER NO.
WEIGHED

BEAKER NO.

~-!((p(P
WEIGHED

BY BY

- I-------
FINAL WEIGHT ---- FINAL WEIGHT ----INITIAL

------
INITIAL

~WlolGHT WEIGHT

DIFFERENCE
___V"' DIFt-ERENCt:

./"
PARTICULATE

~ ~~~~~ULATE /'CATCH

V ,..

TOTAL PARTICULATE CATCH (mg) _
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Acid Mist



C~ltalyst Air Management, Inc.
M(~thod 8 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3

Sampling Location: Stack

Run No: 1 Date: 6/9/05 Start Time: 12:45

End Time: 13:57

DIAMETER OF NOZZLE: 0.217 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.57E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.40 Pbar VOLUME OF MOISTURE: 132.6 VIc

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 872.867

A-I 5.0 877.7 1.80 3.00 84 84 167 33.59 82.6

2 5.0 882.4 1.60 2.60 85 84 167 13.8 5.2 -1.10 31.67 77.8

3 5.0 886.514 1.30 2.10 87 84 167 28.55 70.2

886.514

B-1 5.0 891.8 1.80 3.00 88 85 164 33.51 82.4

2 5.0 896.6 1.70 2.80 92 86 168 32.67 80.3

3 5.0 900.796 1.40 2.30 94 86 168 29.65 72.9
900.796

C-l 5.0 905.7 1.80 3.00 93 87 165 33.54 82.4..,
2 5.0 910.6 1.80 3.00 95 87 168 33.62 82.6

3 5.0 915.232 1.50 2.50 96 88 168 30.69 75.4
915.232

D-l 5.0 920.2 1.80 3.00 94 88 164 33.51 82.4

2 5.0 925.0 1.70 2.80 96 89 167 32.65 80.2
3 5.0 929.452 1.40 2.30 97 89 168 29.65 72.9

RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
60.0 56.585 1.276 2.700 89 167 13.8 5.2 -1.10 31.94 78.5

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 53.806 Vw(std)= 6.245 %M= 10.40s

Bws = 0.104 ~= 30.42 M,= 29.12 %EA= 32.13

STACK GAS VELOCITY = 78.5 AFPS Vs

STACK GAS VELOCITY = 4,710 AFPM

STACK GAS VOLUME = 615,600 DSCFM Qstd

STACK GAS VOLUME = 832,267 ACFM Qa

ISOKINETIC RATIO = 100.3 %

EMISSIONS Fd Fc

Weight (mg) Concentration (gr/dscf) Emission Rate (Ib/mmBtu) Emission Rate (lb/mmBtu)

H2SO4 7.3 0.002 0.004 0.004
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Catalyst Air Management, Inc.
Mf~thod 8 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3

Sampling Location: Stack

Run No: 2 Date: 6/9/05 Start Time: 15:36

End Time: 16:45

DIAMETER OF NOZZLE: 0.217 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.57E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.40 Pbar VOLUME OF MOISTURE: 157.1 Vic

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 943.607

A-I 5.0 948.7 1.80 3.00 86 86 163 33.49 82.7

2 5.0 953.5 1.70 2.80 87 86 168 13.9 5.2 -1.10 32.67 80.7

3 5.0 958.008 1.40 2.30 89 86 168 29.65 73.2

958.008

B-1 5.0 962.9 1.80 3.00 90 87 166 33.57 82.9

2 5.0 967.7 1.70 2.80 93 87 168 32.67 80.7

3 5.0 972.153 1.40 2.30 94 88 167 29.63 73.1

972.153

C-1 5.0 977.0 1.80 3.00 94 88 165 33.54 82.8
......" 2 5.0 981.9 1.70 2.80 96 89 168 32.67 80.7

3 5.0 986.277 1.40 2.30 98 89 168 29.65 73.2

986.277

D-1 5.0 990.6 1.70 2.80 96 90 166 32.62 80.5

2 5.0 994.3 1.60 2.60 97 90 168 31.70 78.2
3 5.0 997.678 1.30 2.10 98 90 167 28.55 70.5

RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
60.0 54.071 1.266 2.650 91 167 13.9 5.2 -1.10 31.70 78.3

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 51.269 Vw(std)= 7.399 %M= 12.61s

Bws = 0.126 ~= 30.43 M.= 28.86 %EA= 32.18

STACK GAS VELOCITY = 78.3 AFPS Vs

STACK GAS VELOCITY = 4,695 AFPM

STACK GAS VOLUME = 598,455 DSCFM Qstd

STACK GAS VOLUME = 829,679 ACFM Q.

ISOKINETIC RATIO = 98.3 %

EMISSIONS Fd Fc

Weight (ug) Concentration (ug/dscm) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

H2SO4 7.7 0.002 0.004 0.004
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Cntalyst Air Management, Inc.
M(~thod 8 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Gilbert 3

Sampling Location: Stack

RW1No: 3 Date: 6/9/05 Start Time: 17:36

End Time: 18:45

DIAMETER OF NOZZLE: 0.217 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.57E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29040 Pbar VOLUME OF MOISTURE: 167.8 Vic

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 12.189

A-I 5.0 16.9 1.70 2.80 90 90 163 32.54 80.4

2 5.0 21.6 1.60 2.60 91 90 167 13.9 5.3 -1.10 31.67 78.2

3 5.0 25.790 1.30 2.10 93 90 167 28.55 70.5

25.790

B-1 5.0 30.7 1.80 3.00 94 90 164 33.51 82.8
2 5.0 35.5 1.70 2.80 96 90 168 32.67 80.7

3 5.0 40.111 lAO 2.30 98 91 168 29.65 73.3

40.111

C:- 5.0 45.0 1.80 3.00 96 91 164 33.51 82.8.....
2 5.0 49.9 1.70 2.80 98 91 168 32.67 80.7

3 5.0 54.389 lAO 2.30 100 92 168 29.65 73.3

54.389

D-1 5.0 58.7 1.80 3.00 98 92 164 33.51 82.8

2 5.0 63.5 1.60 2.60 99 92 168 31.70 78.3
3 5.0 68.228 lAO 2.30 100 92 167 29.63 73.2

RESULn IT VM SQ RTPI1 PM TM TS CO2 02 STATIC SDE VEL
60.0 56.039 1.263 2.633 94 166 13.9 5.3 -1.10 31.61 78.1

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.32 Vm(std)= 52.853 Vw(std)= 7.903 %M= 13.01s

B = 0.130 ~= 30044 M= 28.82 %EA= 33.06ws s

STACK GAS VELOCITY = 78.1 AFPS Vs

STACK GAS VELOCITY = 4,685 AFPM

STACK GAS VOLUME = 594,915 DSCFM Qstd

STACK GAS VOLUME = 827,865 ACFM Q.

ISOKlNETIC RATIO = 101.9 %

EMISSIONS Fd Fc

Weight (ug) Concentration (ug/dscm) Emission Rate (lb/mmBtu) Emission Rate (lb/mmBtu)

H2SO4 9.1 0.003 0.005 0.005
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CATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

METER OF EXIT
IN OUT OF VAC

JJIA

Final Leak (Samp.) 0, OOO(@~l'
Final Leak (Pitot) Ott. @ 5"

o/It (/JJ7.sII

Filter Number C I{~.,
-=--~~---

Initial Leak (Samp.) (),J Die II I'

Initial Leak (Pitot) DRe 5"
uP e S-'

PROBE OVEN
OF OF

Pitot No. taM -10 '7
Nozzle No. S-S"

---=-=~-

Nozzle On. O. 'l, J
TC No. {'AM -0 S-

Pa ZG}.yo
Ambient Temp _-",~,-"",z..~_

Static - I. i--=----

STACK
.o.P.o.h OFMETER

Ol..o
J ~ CDO I-=Y-

1
-1-,0-0-

/(~ l,(,ll

u-:3 SjA.C..1.t
.sPVeU..OcA

I3-J

11Zi.fS-
t{-I

c- r

TIME
POINT ACTUAL RUN

D-I Sb

Client
Plant
Location
Test
Run
Date

Meter Box

~H

COMMENTS: Pv iZ &1£ IS- tJlZJJ I (OJ 2., 5' II...,
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CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
K:noxville, TN 37931

PLANT: a, L t>B"-- T DATE: _.k.L.2...J 0 )
SAMPLING TIME: (24 HR CLOCK) IZ,/ S- - /35/
SAMPLING LOCATION: ,.......---f<LI.:uL7=.L.{....J.f:..-...::5:....- _

SAMPLING TYPE: (j;,,,..:I/ <-<--'< 0 ... 5

ANALYTICAL METHOD: 3,1 /8
2

~MB)'TEMP (OF) 9 l..
TECHNICIAN: L c>" <!' _ z;.,,//~ .•

I

INC. (865) 531-0075
(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fo (TEST)=

READING READING READING
%C02

CO2 '3 ~I .~

02 t;. 2-
Fuel Type I Fo fcalcl

lNET IS ACTUAL MINUS RESIDUAL FUEL OIL '''''ACTUAL cO:!) NAnJlW.GAS 1.711

SYSTEMLEAKCHECK ~ v/4 ~~~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) .:/ BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) / BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

IAL (ml) -70~· S- 77/.?'" 7 ,)/.'f 77Z.s
rJAL(ml) 7ZQ·Y 7;):::1 722·(,,:> 7%.9
T(ml) 6&, ./ 3S·3> ZS.B J 2.'-/ /$Z.~

TALS 132-(0
~

I~
INr

NE

TO

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.
WEIGHED

ell&>7 BY BY

FINAL WEIGHT .--------- . FINAL WEIGHT
----~.

INITIAL
~

V INITIAL V"
WEIGHT WEIGHT ,,--
DIFFERENCE V- DIFFERENCE

~
PAFtTICULATE

~
PARTICULATE

/CATCH CATCH

/" " -

TOTAL PARTICULATE CATCH (mg) _
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CATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

nPG~__
SPuRLotLt
U-3 STA(..~

M-fi'

r; -9 -05

PitotNo. !AAl-/07
Nozzle No. -------"S"---'L""""-_
Nozzle On. 0, z."

TCNo. C4Nf-S
PB 2'1. ~O

Ambient Temp _'8-'<O.3.>£-_
Static -, • I
-~--

Filter Number C- II t,~
~"'--------'------':=-----,---

Initial Leak (Samp.) Of 000 (@ '0"
Initial Leak (Pitot) ~D~tt,----,~~Ol~G,-rr'i__

OA @ to"

Final Leak (Samp.)

Final Leak (Pitot)
------\..~'---""----

:3 15"5:1

pOI~n

z..

K= I, &1
TIME

ACTUAL RUN

10
15""

METER
STACK

bP bh of
PROBE OVEN

of of

"'fA

METER of EXIT
IN OUT of VAC

:! l(Poq 30 (12,;<;3 I~a.l Z','3> &>7 Z3~ (.1.1 v% &'3 2,5
..,,~'oI!-f-TIl(P;-,::/-::'-tZ.~~f---;cl1";;(7,~Z;-'-.~'5"~1~'-....!.-.j~~-'--"~---t-~-=---'-+_-f-'--'--f--------!'i'D~~~~~

[)~'I 35"" ~17 0 II~ 3,0 Ilo5 23"6 ~L/ %~ (Ptl 3.0

/&30 c Co;l11

COMMENTS: (v ((..&E
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C:::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
21505 Byington-Solway Road
Knoxville, TN 37931

PLANT:G/L6c?LT DATE: (P / 9 /0';-
SAMPLING TIME: (24 HR CLOC)<) /53&--=-~.s---
SAMPLING LOCATION: ?/I'-,.,. 3
SAMPLI NG TYPE: G~J.-..v-':::'1"-:;-/-<--,-<-a-"-s-------
ANALYTICAL MET~ ~SA 1t3 AMB. TEMP (OF) £3 5
TECHNICIAN: /.PY/--"" 7 Lc,v-e

I

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fe (TEST)

READING READING READING
%C02

CO2

/3.9
02 Fuel Type I Fo (calc)

(NET IS ACTUAL. MINUS ,-S-. Z
RESIDUAL FUEL OIL \.210

ACTUALCOv NATURAL GAS 1.711

SYSTEM LEAK CHECK ~ ~;4 ,;;;t:~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) __---:/ BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) / BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

IAl (mil 7:5"B. f 73Z·S 72(,.1 '8Zif3
ITIAl(ml) 703·7 I~BY-'f hCfh.q 79'C;· 3
T(ml) C;:S:O l/7.Q 21.2.. ZS-·O )571
TALS /57·'

~
"

IN

NE

TO

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FIl.TER NO.
WEIGHED

BEAKER NO.

C-jJ0f!J
WEIGHED

BY BY-----..- ~.

FINAL WEIGHT ---- FINAL WEIGHT ----INITIAL ----- INITIAL
~ .......

WEIGHT WEIGHT

DIFFERENCE ~ DIFFERENCt: /.....
PARTICULATE ./' PARTICULATE /'CilTCH CATCH

1/ ./

TOTAL PARTICULATE CATCH (mg) _
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CATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

METER of EXIT
IN OUT of VAC

Go ~O

Final Leak (Samp.)
------

Final Leak (Pitot)

tJ/,4.

Filter Number C-II~q
InitiaI Leak (Sam p.) ---"'~'--.OO()--'---'-=-'-f&)""=,-,,""".1'-

Initial Leak (Pitot) --'"'{):--'cK=-~~<O::.-"__
OtA 6J9'

13fo

PROBE OVEN
OF of

Pitot No. CAM -/07
Nozzle No. 5"11
Nozzle On. 0, Z.11

TC No. CAM -S"
Ps Zt1 .Lfo

Ambient Temp~

Static -1. ,

STACK
.6. P .6. h of

ow _
,.&0 I YI '.00

((:; l.fDlf

EKPc...

TIME
POINiT ACTUAL RUN METER

D-f 50

Client
Plant
Location
Test
Run
Date

Meter Box

~H

'2. 55

~---r----+---+----l---+--+---+-----+--+---+--+--+--------.j

COMMENTS: rV{Us£



4::;A.TALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
2.505 Byington-Solway Road
Knoxville, TN 37931

PLANT: Ct-6~ DATE: 0 1 q- IO~
SAMPLING TIME: (24 HR CLOCK) 1730---::-18;;"5--
SAMPLING LOCATION: '77'"""~7-!--L-"""~~-------
SAMPLING TYPE: __....L.-""""!:"'~---f-==--~o_<."""<.5'-- =r-

fl.NALYTICAL METHOD: ,3 e:1 :8 ~B. Tj:MP (OF) _B~-_
TECHNICIAN: Lcv't'!':2 Lev /0-1

r

(865) 531-0075

(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
NET 20.9-%02

VOLUME Fe (TEST)=

READING
NET

READING
NET

READING
NET %C02

CO2

/3.CJ
02 Fuel Type

I

Fo fcalcl

(NET IS ACTUAL MINUS 5·3 RESIDUAl. FUEL on. ula
ACTUALCO:z) NATURAL GAS t711

/J -7':;;~
SYSTEM LEAK CHECK P ;VA ~.u..
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) I BUBBLER _
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 1 BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

IAL (ml) ?72·~ 7h2.Q '757. S BOI.e
TIAL(ml) lo~". t 7/C;.Q 727. z.. 7Bg.1p
T(ml) 7h·lf t/3·0 30,:> )13, I /(,,7·2.
TALS 1~7·tJ

~
I~

INI

NE

TO

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO. BEAKER NO.

C- /lip 0;
WEIGHED WEIGHED

BY ~. BY

-~ /
FINAL WEIGHT

~
FINAL WEIGHT ..-/

INITIAL ---- INITIAL

~WEIGHT WEIGHT

DIFFERENCE ---- DIFFERENCE
./'

V

PAHTICULATE ---- PARTICULATE
~CATCH CATCH

.,/ /"
,(

TOTAL PARTICULATE CATCH (mg) _
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CATALYST AIR MANAGEMENT Inc.
CALmRATION DATA

CLIENT: East Kentucky Power Cooperative RUN #: 1-3
PLANT: Gilbert LOAD LEVEL: 295 MW

UNIT: 3 DATE: 6/13/2005
TEST: NOX/CONOC/S02

LOCATION: Stack

GAS ANALYZER CYLINDER ANALYZER DIFF % Pass
UNITS SCALE VALUE VALUE PPM SPAN Yes\No

02,% 0.00 0.03 0.03 0.12 YES
02,% 25 12.47 12.47 0.00 0.00 YES
02,% 22.63 22.59 0.04 0.16 YES

C02, % 0.00 0.00 0.00 0.00 YES
C02, % 20 9.85 9.79 0.06 0.30 YES
C02, % 17.88 17.89 0.01 0.05 YES

NOxppm: 0.0 0.07 0.07 0.07 YES
NOxppm: 100 45.3 45.16 0.14 0.14 YES
NOxppm: 88.4 88.72 0.32 0.32 YES

S02 ppm: 0.0 0.00 0.00 0.00 YES
S02ppm: 150 79.35 80.4 1.05 1.05 YES
S02 ppm: 125.0 125.6 0.60 0.60 YES

CO ppm 0.00 0.09 0.09 0.09 YES
CO ppm 100 30.43 30.4 0.03 0.03 YES
CO ppm 60.5 60.9 0.40 0.40 YES
CO ppm 89.0 88.8 0.20 0.20 YES

VOCppm: 0.0 0.03 0.03 0.30 YES
VOCppm: 10 2.92 3.01 0.09 0.90 YES
VOCppm: 5.05 5.06 0.01 0.10 YES
VOCppm: 8.94 8.99 0.05 0.50 YES
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CATALYST AIR MANAGEMENT. IDe.
REFERENCE DATA

CLIENT: East Kentucky Power Cooperative RUN*: 1
PLANT: Gilbert OPERATING PARAMETER: 295 MW

UNIT: 3 START DATE: 6/1312005
TEST: 3A,7E,10,25A END DATE: 6/1312005

LOCATION: Stack START: 10:08
END: 11:08

DATE TIME 02 CO2 NO. S02 CO VOC

........... 611312005 10:08 5.44 13.67 62.36 48.22 67.01 0.47
611312005 10:09 5.41 13.69 62.07 48.74 66.82 0.22
611312005 10:10 5.42 13.68 62.07 47.95 66.44 0.14
6/1312005 10:11 5.44 13.67 61.4 41.85 66.42 0.86
6/1312005 10:12 5.42 13.69 61.05 36.35 65.59 0.13
611312005 10:13 5.43 13.65 61.62 40.97 65.61 1.36
611312005 10:14 5.46 13.62 61.5 41.85 65.74 1.59
611312005 10:15 5.43 13.65 60.58 46.42 66.06 2.55
6/1312005 10:16 5.45 13.64 61.62 43.59 65.77 2.54
611312005 10:17 5.49 13.62 62.21 36.8 66.58 2.71
611312005 10:18 5.47 13.63 61.26 40.8 66.79 2.99
611312005 10:19 5.47 13.61 61.95 44.67 67.27 0.56
611312005 10:20 5.5 13.58 61.1 38.11 67.22 0.13
611312005 10:21 5.48 13.57 60.35 35.98 67.58 0.88
6/1312005 10:22 5.48 13.59 61.19 36.41 67.5 0.93
611312005 10:23 5.48 13.59 60.3 42.51 67.01 0.15
611312005 10:24 5.44 13.64 59.39 39.69 66 0.66
611312005 10:25 5.46 13.6 58.77 52.72 66.15 0.8
6/1312005 10:26 5.41 13.62 58.77 55.25 65.86 0.18
6/1312005 10:27 5.42 13.62 58.23 63.28 66.23 0.79
6/1312005 10:28 5.42 13.61 58.01 69.29 67.14 0.04
6/1312005 10:29 5.42 13.61 58.43 63.8 66.64 0.26
6/1312005 10:30 5.46 13.58 58.41 72.61 67.13 0.37
611312005 10:31 5.42 13.63 57.77 64.28 66.78 0.89
6/1312005 10:32 5.4 13.65 57.67 69.09 66.65 0.05
611312005 10:33 5.38 13.63 57.36 64.06 65.94 0.6
611312005 10:34 5.36 13.65 58.36 60.56 65.43 0.02
611312005 10:35 5.47 13.56 59.71 54.21 65.1 0.94
611312005 10:36 5.45 13.58 58.54 54.39 65.77 0.6
6/1312005 10:37 5.45 13.62 57.39 50.06 66.26 1.24
611312005 10:38 5.46 13.6 58.12 45.85 66.07 1.56
611312005 10:39 5.51 13.54 59.05 46.76 65.9 0.84
611312005 10:40 5.49 13.57 58.85 45.42 66.87 0.89
611312005 10:41 5.47 13.56 58.51 50.85 66.5 1.26
6/1312005 10:42 5.46 13.57 58.01 49.73 65.56 1.54
6/1312005 10:43 5.48 13.55 58.66 50.93 64.71 1.2
6/1312005 10:44 5.51 13.64 58.53 46.69 65.07 0.49
611312005 10:45 5.5 13.56 58.19 47.04 65.11 0.31
611312005 10:46 5.5 13.54 58.47 43.71 64.54 1.64
611312005 10:47 5.54 13.52 58.74 41.58 65.09 2.66
8/1312005 10:48 5.54 13.51 58.91 38.35 64.8 3.33
611312005 10:49 5.54 13.5 59.5 40.86 64.54 1.8
611312005 10:50 5.58 13.45 59.31 40.75 64.49 0.26
611312005 10:51 5.5 13.46 57.83 46.12 64.15 0.67
611312005 10:52 5.46 13.49 57.22 57.08 64.4 0.95
611312005 10:53 5.44 13.5 55.43 68.21 63.6 0.14
6/1312005 10:54 5.39 13.53 55.05 69.5 63.18 0.68
611312005 10:55 5.44 13.54 55.55 62.15 62.89 0.05
6/1312005 10:56 5.42 13.54 55.98 71.68 63.5 0.5
611312005 10:57 5.45 13.52 55.86 64.69 63 0.79
611312005 10:58 5.52 13.48 57.62 68.96 63.06 1.4
611312005 10:59 5.47 13.48 56.52 88.89 63 0.81
611312005 11:00 5.45 13.5 55.79 66.95 83.04 0.57
611312005 11:01 5.42 13.51 55.08 66.68 62.8 0.18
611312005 11:02 5.48 13.47 55.86 75.48 63.64 0.57
6/1312005 11:03 5.52 13.47 55.81 78.06 64.22 0.27
6/1312005 11:04 5.54 13.45 55.48 64.5 63.9 0.95
6/1312005 11:05 5.55 13.46 54.78 72.34 63.91 0.69
611312005 11:06 5.53 13.48 54.41 70.02 64.72 0.22
611312005 11:07 5.5 13.5 54.02 80.71 64.96 0.3
611312005 11:08 5.5 13.48 54.04 78.32 64.83 0.29

02 CO2 NO. S02 CO voe
5.47 13.51 58.44 54.48 65.39 0.88 An&l:yzcrRca.iinIJ·notcorn:ctal.

% % ppm ppm ppm ppm

SYSTEM eAIlBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pas. POST-TEST % % Pas.

UNITS VALUE CHECK SPAN YESINO CHECK SPAN DRIFT YESINO
02,% 0.03 0.01 0.08 YES 0.00 0.12 0.04 YES
02,% 12.47 12.45 0.08 YES 12.38 0.36 0.28 YES

C02,% 0.00 0.05 0.25 YES 0.11 O.SS 0.30 YES
C02, % 9.79 9.71 0.40 YES 9.92 0.6S 1:0S YES

NO. ppm: 0,07 0.24 0.17 YES 0.12 O.OS 0.12 YES
NO. ppm: 4S.16 4S.28 0.12 YES 4S.44 0.28 0.16 YES

S02 ppm: 0.00 0.34 0.23 YES 1.40 0.93 0.71 YES
S02 ppm: 125.60 m.so 0.07 YES 127.01 0.94 1:01 YES

CO ppm 0.09 0,07 0.02 YES 0.66 0.57 0.59 YES
co ppm 30.40 29.90 O.SO YES 29.92 0.48 0.02 YES

VOCppm: 0.03 0.03 0.00 YES 0.10 0.70 0.70 YES
VOCppm: 3.01 3.01 0.00 YES 2.99 0.20 0.20 YES

UNCORRECTED ANALYUR VALUES ANALYUR VALUES CORRECTED FOR DRIFT
DRY WET DRY

02,% 5.5 02,% 5.5
e02,% 13.6 C02, % 13.6

NO. ppm: 58.4 NO. ppm: 58.4
S02 ppm: S4.S S02 ppm: 53.4
CO ppm: 65.4 CO ppm: 67.0

VOeppm: 0.9 voe ppm: 1:0

F-Factor ~ Fd 9780 EMISSION RATES
F-Factor - Fw 10640 NOx, IbsimmBtu • 0.093 CO, Ibs/mmBtu 0.065

S02, Ib.lmmBtu = 0.118 VOe, Ibs/mmBtu = 0.001
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CATALYST AIR MANAGEMENT. IDe.
REFERENCE DATA

CLIENT: East Kentucky Power Coopcrabvc RUN N: 2
PLANT: Gilben OPERATING PARAMETER: 295 MW

UNIT: 3 START DATE: 6/13/2005
TEST: 3A,7E,10,25A END DATE: 6/13/2005

LOCATION: Stack START: 1l:23
END: 12023

DATE TIllIE 02 CO2 NO. SOl CO VOC
6/1312005 11:23 5.36 13.64 52.94 91.78 63.9 0.93
611312005 11:24 5.37 13.63 53.02 103.03 63.16 0.03
6/1312005 11:25 5.32 13.67 53.02 99.16 62.72 0.39
611312005 11:26 5.33 13.67 53.71 93.18 62.45 0.62
611312005 11:27 5.29 13.69 53.93 95.56 62.1 0.5
6/1312005 11:28 5.28 13.7 64.13 99.99 61.95 0.08
6/1312005 11:29 5.3 13.68 54.18 93.53 82.43 0.08
611312005 11:30 5.32 13.67 55.02 86.57 63.09 0.44
6/1312005 11:31 5.33 13.67 55.43 92.45 62.98 0.69
6/1312005 11:32 5.4 13.61 56.26 86.57 62.95 1.88
6/1312005 11:33 5.38 13.63 55.45 78.46 62.88 1.34
6/1312005 11:34 5.36 13.65 55.77 74.46 62.94 3.34
6/1312005 11:35 5.36 13.66 56.23 69.98 62.83 2.59
6/1312005 11:36 5.35 13.67 55.54 74.22 62.88 1.46
6/1312005 11:37 5.42 13.63 56.57 74.54 63.54 2.17
6/1312005 11:38 5.43 13.62 57.25 61.68 63.08 0.48
6/1312005 11:39 5.42 13.63 56.91 64.51 63.03 0.17
6/1312005 11:40 5.47 13.58 57.44 58.4 63.03 0.98
6/1312005 11:41 5.45 13.56 57.66 55.79 62.62 1.44
611312005 11:42 5.42 13.58 56.33 60.62 62.63 2.05
6/1312005 11:43 5.38 13.61 56.03 61.21 63.27 1.64
6/1312005 11:44 5.46 13.55 57.25 64.79 63.66 1.07
6/1312005 11:45 5.41 13.35 55.99 57.94 62.11 1.52
611312005 11:46 5.49 13.51 56.91 56.14 62.64 0.55
611312005 11:47 5.47 13.54 66.68 55.26 63.03 0.08
611312005 11:48 5.46 13.53 66.43 62.99 62.89 0.99
6/1312005 11:49 5.44 13.56 55.75 83.62 62.93 0.35
611312005 11:50 5.46 13.54 56.52 71.2 63.45 0.17
611312005 11:51 5.49 13.51 56.47 63.03 63.63 1.2
611312005 11:52 5.5 13.51 55.69 68.08 63.63 1.07
611312005 11:53 5.53 13.53 55.38 66.79 63.77 1.47
6/1312005 11:54 5.5 13.54 55.18 80.73 63.7 0.51
611312005 11:55 5.48 13.56 54.68 78.01 63.3 0.04
6/1312005 11:56 5.49 13.54 54.72 71.41 63.24 0.28
6113/2005 11:57 5.53 13.5 56.23 BO.08 63.02 0.18
611312005 11:58 5.47 13.54 55.71 69.87 62.39 0.53
6/1312005 11:59 5.49 13.54 56.29 78.26 63.07 0.46
6/1312005 12:00 5.46 13.55 55.56 75.03 62.99 0.73
611312005 12:01 5.5 13.52 56.19 74.49 63.02 0.07
611312005 12:02 5.43 13.57 54.83 79.74 62.66 0.98
611312005 12:03 5.47 13.55 54.98 77.49 63.21 0.96
6/1312005 12:04 5.44 13.58 54.72 80.31 63.06 0.81
6/1312005 12:05 5.38 13.58 54.72 B7.96 62.27 0.38
6/1312005 12:06 5.37 13.59 54.77 95.99 62.03 0.56
6/1312005 12:07 5.36 13.6 54.39 95.31 61.95 0.92
611312005 12:08 5.33 13.63 54.43 95.62 61.93 0.44
6/1312005 12:09 5.39 13.59 54.82 88.07 61.66 0.63
6/1312005 12:10 5.4 13.59 54.24 100.43 61.22 0.59
611312005 12:11 5.35 13.6 54.26 104.37 60.86 0.79
611312005 12:12 5.3 13.67 53.6 94.65 60.97 0.74
611312005 12:13 5.29 13.68 54.06 110.48 60.27 0.96
6/1312005 12:14 5.31 13.69 53.68 113.79 59.99 0.34
6/1312005 12:15 5.3 13.71 54.53 92.58 59.84 0.18
6/1312005 12:16 5.28 13.73 54.53 89.65 59.97 0.19
6113/2005 12:17 5.31 13.76 54.7 77.82 60.08 0.28
611312005 12:18 5.34 13.74 55.6 70.88 61.04 0.57
6/1312005 12:19 5.36 13.71 56.06 63.28 60.89 0.51
611312005 12:20 5.36 13.69 55.91 70.27 60.63 2
611312005 12:21 5.35 13.71 56.27 69.27 60.5 1.7
6113/2005 12:22 5.4 13.67 56.73 64.23 59.79 0.11
8/1312005 12:23 5.34 13.72 55.91 58.53 59.82 0.25

02 CO2 NOx S02 CO VOC
05.40 13.61 5.5.38 78 ..59 62.33 0.81 ADalyzer Roadinp not cornoctc:d

% % ppm ppm ppm ppm

SYSTEM CALlBRAnON BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST 0/, P.., POST-TEST % % P..,

UNITS VALUE CHECK SPAN YESINO CHECK SPAN DRIFT YESINO
02,% 0.03 0.00 0.12 YES O.ll 0.32 0.44 YES
02,% 12.47 12.38 0.36 YES 12.32 0.60 0.24 YES

C02, % 0.00 O.ll 0.55 YES 0.15 0.75 0.20 YES
C02.% 9.79 9.92 0.65 YES 9.86 0.35 0.30 YES

NOxppm: 0.07 0.12 0.05 YES 0.08 0.01 0.04 YES
NOxppm: 45.16 45.44 0.28 YES 45.06 0.10 0.38 YES

S02 ppm: 0.00 1.40 0.93 YES 1.10 0.73 0.20 YES
S02 ppm: 125.60 127.01 0.94 YES 126.00 0.27 0.67 YES

CO ppm 0.09 0.66 0.57 YES 0.55 0.46 O.ll YES
CO ppm 30.40 29.92 0.48 YES 29.92 0.48 0.00 YES

VOC ppm: 0.03 0.10 0.70 YES 0.02 0.10 0.80 YES
voe ppm: 3.01 2.99 0.20 YES 3.02 0.10 0.30 YES

UNCORRECTED ANALY:lER VALUES ANALY:lER VALUES CORRECTED FOR DRIFT
DRY WET DRY

02,% 5.4 02,% 5.4
C02, % 13.6 C02, % 13.6

NOxppm: 55.4 NOxppm: 55.5
S02 ppm: 78.6 S02 ppm: 77.2
CO ppm: 62.3 CO ppm: 64.1

VOCppm: 0.8 VOC ppm: 0.9

F-Factor 9780 EMISSION RATES
F-Factor·Fw 10640 NOx, IbslmmBtu z 0.087 CO, Ib,/mmBtu - 0.061

S02, IbslmmBtu ~ 0.169 VOC.lbsImmBtu = 0.001
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CATALYST AIR MANAGEMENT, Inc.
REFERENCE DATA

CLIENT: East Kentucky Power Cooperative RUN#: 3
PLANT: Gilbe" OPERATING PARAMETER: 295 MW

UNIT: 3 START DATE: 6/1312005
TEST: 3A,7E,10,25A END DATE: 6/1312005

LOCATION: SlllCk START: 12;35
END: 13:35

DATE TIME m CO2 NO. S02 CO VOC
611312005 12:35 5.46 13.61 56.3B 65.43 61.13 1.47
6/1312005 12:36 5.43 13.66 55.24 59.B7 60.99 2.15
611312005 12:37 5.3B 13.6B 55.B6 61.67 59.69 1.1B
6/1312005 12:3B 5.35 13.71 55.35 56.95 59.65 0.65
611312005 12:39 5.34 13.69 55.51 63.29 59.39 0.13
611312005 12:40 5.3B 13.66 56.02 61.67 59.4B 0.29
611312005 12:41 5.42 13.64 54.9B 61.4B 59.93 0.1
611312005 12:42 5.45 13.4B 54.B5 B5.3 60.27 0.5
6/13/2005 12:43 5.34 13.42 54.11 140.05 59.95 0.92
611312005 12:44 5.25 13.47 53 147.67 59.B 1.06
6113/2005 12:45 5.21 13.52 52.4B 14B.69 60.33 0.B9
611312005 12:46 5.13 13.54 51.77 14B.61 59.45 0.35
611312005 12:47 5.3 13.43 55.91 14B.55 5B.54 0.37
611312005 12:4B 5.32 13.42 56.6B 14B.52 57.96 0.65
611312005 12:49 5.41 13.39 57.06 14B.44 57.64 0.25
6/1312005 12:50 5.45 13.31 57.43 14B.14 57.6B 1.09
611312005 12:51 5.52 13.2B 5B.19 146.05 56.B 0.15
611312005 12:52 5.64 13.19 5B.64 146.42 56.7 0.1
6/1312005 12:53 5.74 13.09 59.5 140.6 56.43 1.47
611312005 12:54 5.67 12.99 60.92 121.39 56.59 1.B2
611312005 12:55 6.01 12.94 61.13 BB.Ol 56.49 0.74
611312005 12:56 6.06 12.91 60.3B 69.77 56.27 0.26
611312005 12:57 6.11 12.B5 60.4 59.11 56.55 O.OB
6/1312005 12:5B 6.14 12.84 59.39 54.04 55.B2 0.22
611312005 12:59 6.2 12.B2 5B.59 50.62 56.B5 0.66
611312005 13:00 6.17 12.BB 56.97 54.19 56.7B 0.53
611312005 13:01 B.07 12.97 56.1B 53.1B 56.47 0.74
611312005 13:02 6.03 13.01 55.97 5B.5 56.49 0.65
611312005 13:03 5.92 13.13 55.16 53.24 56.49 0.11
6/1312005 13:04 5.B5 13.22 54.B2 64.29 56.99 O.OB
611312005 13:05 5.74 13.32 53.43 75.B9 57.64 0.05
6/1312005 13:06 5.66 13.39 53.21 7B.97 57.B4 0.5
6/1312005 13:07 5.56 13.44 52.64 B9.2 57.97 0.34
6/1312005 13:0B 5.53 13.44 51.84 121.9B 5B.29 1.16
611312005 13:09 5.45 13.5 52.5 147.B9 5B.52 1.55
611312005 13:10 5.44 13.53 53.14 14B.25 5B.49 1.66
611312005 13:11 5.46 13.54 52.B7 142.2 5B.45 0.67
6/1312005 13:12 5.43 13.5B 52.B6 14B.26 5B.49 0.23
6/1312005 13:13 5.42 13.56 52.Bl 14B.26 5B.47 0.1
611312005 13:14 5.39 13.61 52.9 148.27 57.71 0.31
611312005 13:15 5.34 13.BB 51.91 14B.24 5B.67 0.54
611312005 13:16 5.32 13.74 51.76 14B.24 5B.49 0.61
6/1312005 13:17 5.3 13.Bl 52.17 145.44 5B.63 0.6B
6/1312005 13:1B 5.31 13.B7 53.66 112.15 5B.12 1.29
6/1312005 13:19 5.33 13.B5 55.62 96.15 5B.OB 0.9
6/1312005 13:20 5.34 13.BB 54.6B B4.07 57.93 0.26
6/1312005 13:21 5.32 13.92 56.29 64.51 5B.57 0.22
6/1312005 13:22 5.4 13.B1 56.31 55.57 5B.21 0.39
6/1312005 13:23 5.52 13.7 57.71 45.21 56.93 0.53
6/1312005 13:24 5.53 13.66 5701 39.96 5B.9 O.OB
611312005 13:25 5.5 13.65 56.79 39.22 5B.76 0.09
6/1312005 13:26 5.47 13.67 55.39 36.91 59.14 0.25
6/1312005 13:27 5.51 13.66 56.2 3B.06 59.01 0.43
6/1312005 13:2B 5.52 13.66 56.9 63.12 59.1 0.95
611312005 13:29 5.52 13.62 56.B9 119.94 59.25 1.2B
6/1312005 13:30 5.55 13.61 57.6 147.91 59.46 0.94
6/1312005 13:31 5.52 13.61 57.6 14B.2B 59.52 0.06
611312005 13:32 5.54 13.63 57.26 14B.27 60.07 0.49
611312005 13:33 5.61 13.65 57.B7 14B.31 60.66 1.B
611312005 13:34 5.63 13.63 59.29 146.71 60.72 1.42
611312005 13:35 5.65 13.67 59.21 145.74 60.5B 0.14

02 CO2 NOx S02 CO VOC
5.55 13.47 55.81 102.07 58.46 0.65 AnaJyz.erReadiD.pDoto;orn:c:tcd

% 0/. ppm ppm ppm ppm

SYSTEM CALIBRAnON BlAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pas. POST-TEST % % Pas.

UNITS VAlliE CHECK SPAN YESINO CHECK SPAN DRIFT YESINO
02,% 0.03 0.11 0.32 YES 0.13 0.40 0.08 YES
02,% 12.47 12.32 0.60 YES 12.31 0.64 0.04 YES

C02, % 0.00 0.15 0.75 YES 0.16 0.10 0.05 YES
C02,% 9.79 9.16 0.35 YES 9.95 0.10 0.45 YES

NOxppm: 0.07 0.08 0.01 YES 0.00 0.07 0.08 YES
NOxppm: 45.16 45.06 0.10 YES 46.23 1.07 1.17 YES

S02 ppm: 0.00 1.10 0.73 YES 1.22 0.11 0.08 YES
S02 ppm: 125.60 126.00 0.27 YES 125.94 0.23 0.04 YES

CO ppm 0.09 O.l5 0.46 YES 0.14 0.75 0.29 YES
CO ppm 30.40 29.92 0.41 YES 29.15 O.l5 0.D7 YES

VOCppm: 0.03 0.02 0.10 YES 0.09 0.60 0.70 YES
VOCppm: 3.01 3.02 0.10 YES 3.01 0.00 0.10 YES

UNCORRECTED ANALVZER VALUES ANALVZER VALUES CORRECTED FOR DRIFT
DRY WET DRY

02,% 5.6 02,% 5.6
C02,% 13.5 C02, % 13.5

NOxppm: 55.1 NOxppm: 55.4
S02ppm: 102.l S02 ppm: 101.1
CO ppm: 5!.5 CO ppm: 60.2

VOCppm: 0.7 VOCppm: 0.7

F.Factor· Fd 9780 EMISSION RATES
F-Factor- Fw 10640 NOx, Ibs/mmBtu z 0.088 CO, IbslmmBtu - 0.059

S02, Ibs/mmBtu • 0.224 VOC. Ibs/mmBtu = 0.001
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Plant Name: EKSP

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

\ Page: 1

Site NaJlle: UNITO 3

Data Ave'raging Type: 1m

Time of Report: 06/13/05 13:41

Rolling Average Interval: 1

~
Date

06/13/05

Time

10:08

10:09

10:10

10:11

10:12

10:13

10: 14

10:15

10:16

10:17

10:18

10:19

10: 20

10: 21

10:22

10:23

10:24

10:25

10:26

10:27

10:28

10: 29

10: 30

10:31

10:32

10:33

10 :34

10: 35

10: 36

10:37

10: 38

10: 39

10:40

10:41

10:42

10:43

10: 44

10:45

10: 46

10:47

10:48

10:49

10:50

10:51

10:52

10:53

10:54

10:55

10:56

10:57

C02

(PERCENT

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

COPPM

(PPM )

55.9

55.9

55.2

56.2

55.9

54.9

55.6

55.8

56.5

56.4

56.1

55.6

56.3

56.6

55.8

54.7

55.1

55.0

55.6

55.9

55.7

56.8

56.4

56.7

56.7

55.8

56.1

55.4

56.5

56.3

56.1

56.4

56.9

56.8

57.0

55.8

55.8

56.4

55.0

54.3

54.5

54.7

53.8

54.5

53.4

53.1

53.3

52.6

52.9

52.7

LOADMW

(MW

300.4

299.6

299.2

297.1

295.5

294.6

294.2

294.5

294.5

295.2

296.0

296. 4

296.5

296.1

296.4

295.8

295.7

295.0

295.3

295.3

295.3

296.0

296.8

297.2

297.6

298.0

298.0

297.3

296.9

296.5

295.4

294.6

295.2

295.3

296.4

296.8

296.5

296.5

296.5

296.1

296.1

295.8

296.0

296.1

296.1

296.1

296.1

296.1

295.8

295.0

FLOWSCFH

(SCFH

4.275E+07

4.272E+07

4.261E+07

4.261E+07

4.2701!l+07

4.257E+07

4.249E+07

4.251E+07

4.2491!l+07

4.258E+07

4.2711!l+07

4.282E+07

4.283E+07

4.271E+07

4.254E+07

4. 2521!l+07

4. 2461!l+07

4.230E+07

4.2181!l+07

4.217E+07

4.226E+07

4.2281!l+07

4.2351!l+07

4.2321!l+07

4.212E+07

4.209E+07

4.2141!l+07

4.221E+07

4.243E+07

4.250E+07

4.235E+07

4.225E+07

4.219E+07

4.238E+07

4.2561!l+07

4.239E+07

4.238E+07

4.262E+07

4.2681!l+07

4.274E+07

4.282E+07

4.2601!l+07

4.241E+07

4.2271!l+07

4.2041!l+07

4.1921!l+07

4.200E+07

4.216E+07

4.223E+07

4.221E+07

NOXPPM

{PPM

55.7

55.4

55.4

54.9

54.9

54.8

54.5

54.4

54.9

55.0

54.9

54.7

54.3

54.1

54.2

53.7

53.0

52.6

52.5

52.1

51. 9

52.1

52.1

51.6

51.5

51.6

52.2

52.8

52.1

51. 5

52.2

52.6

52.5

52.3

52.1

52.3

52.2

52.0

52.3

52.3

52.7

52.9

52.5

51.8

51.0

49.8

49.4

49.7

50.0

50.4

NOX#/MM

(LB/MMBTU)

0.098

0.098

0.098

0.097

0.097

0.097

0.096

0.096

0.097

0.097

0.097

0.097

0.096

0.096

0.096

0.095

0.094

0.093

0.093

0.093

0.092

0.093

0.093

0.092

0.091

0.092

0.093

0.094

0.093

0.091

0.093

0.093

0.093

0.093

0.093

0.093

0.093

0.092

0.093

0.094

0.094

0.095

0.094

0.093

0.091

0.089

0.088

0.089

0.090

0.090

S02PPM

{PPM

34.9

33.9

32.1

27.7

26.3

29.6

31.4

33.1

28.8

27.7

31.1

30.8

26.6

26.5

28.2

30.9

33.5

41.2

45.4

53.4

52.6

54.5

54.3

52.4

52.6

49.6

44.9

41.7

40.2

36.4

35.5

34.8

37.0

39.0

38.7

37.2

34.4

33.7

30.2

29.3

28.0

29.9

30.7

38.1

48.2

53.6

52.7

53.0

53.6

55.1

S02#/MM

(LB/MMBTU)

0.085

0.083

0.079

0.068

0.064

0.072

0.077

0.081

0.071

0.068

0.076

0.076

0.066

0.065

0.070

0.076

0.083

0.102

0.112

0.132

0.130

0.135

0.134

0.129

0.130

0.122

0.111

0.103

0.099

0.090

0.088

0.086

0.091

0.096

0.096

0.092

0.085

0.083

0.075

0.073

0.070

0.074

0.076

0.095

0.120

0.133

0.131

0.132

0.133

0.137

CO#/MM

(LB/MMBTU)

0.060

0.060

0.059

0.060

0.060

0.059

0.060

0.060

0.061

0.060

0.060

0.060

0.061

0.061

0.060

0.059

0.060

0.059

0.060

0.060

0.060

0.061

0.061

0.061

0.061

0.060

0.061

0.060

0.061

0.061

0.061

0.061

0.062

0.061

0.062

0.060

0.060

0.061

0.059

0.059

0.059

0.060

0.059

0.059

0.058

0.058

0.058

0.057

0.058

0.057
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Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

Site NaIn.e: UNIT03 Time of Report: 06/13/05 13:41

Data AVE,raging Type: 1m Rolling Average Interval: 1

CO2 COPPM LOADMW P'LOWSCP'H NOXPPM NOX#/MM S02PPM S02#/MM CO#/MM........
Time (PERCENT (PPM (MW (SCP'H (PPM (LB/MMBTU) (PPM (LB/MMBTU) (LB/MMBTU)Date

06/13/05 10:58 12.0 53.1 294.6 4.219E+07 51.0 0.091 53.7 0.134 0.058

10:59 12.0 53.8 294.2 4.217E+07 50.5 0.090 54.1 0.135 0.059

11:00 12.0 53.5 294.5 4.203E+07 49.9 0.089 52.4 0.130 0.058

11,01 12.0 53.0 294.2 4.197E+07 49.8 0.089 55.4 0.138 0.058

11:02 12.0 53.7 293.8 4.19811:+07 50.0 0.090 62.3 0.155 0.059

11:03 12.0 54.7 293.4 4.197E+07 49.9 0.089 55.9 0.139 0.060

11:04 12.0 53.5 293.4 4.195E+07 49.6 0.089 53.7 0.134 0.058

11:05 12.0 55.2 293.4 4.193E+07 49.2 0.088 54.9 0.137 0.060

11: 06 12.0 53.9 293.4 4.195E+07 48.7 0.087 57.3 0.143 0.059

11.07 12.0 56.1 294.1 4.196E+07 48.6 0.087 63.2 0.157 0.061

11: 08 12.0 55.7 294.2 4.193E+07 48.6 0.087 57.4 0.143 0.061

Average 12.1 55.2 295.8 4.235E+07 52.2 0.093 41.7 0.103 0.060

Maximum. 12.2 57.0 300.4 4.283E+07 55.7 0.098 63.2 0.157 0.062

Minimum 12.0 52.6 293.4 4.192E+07 48.6 0.087 26.3 0.064 0.057

possible Values 61 61 61 61 61 61 61 61 61

Included Values 61 61 61 61 61 61 61 61 61

Total 737.0 3369.9 18044.8 2.583E+09 3184.5 5.663 2545.4 6. 301 3.648

* - excluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - invalid

,.,
F

B

U

- suspect

- exceedance

- stack not operating

- invalid (PADER)

- missing data substituted

-999 - missing value

-888 - value could not be calculated
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Plant Name: EKSP

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

Page: 1

Site Na:me: UNIT03

Data Averaging Type: 1m

Time of Report: 06/13/05 13:42

Rolling Average Interval: 1

......" Date

06/13/05

Time

11: 23

11:24

11:25

11: 26

11:27

11:28

11: 29

11:30

11:31

11:32

11:33

11:34

11:35

11:36

11:37

11:38

11:39

11: 40

11:41

11: 42

11:43

11:44

11:45

11:46

11: 41

11: 48

11,49

11:50

11:51

11:52

11:53

11: 54

11:55

11:56

11:57

11: 58

11:59

12:00

12:01

12:02

12:03

12:04

12:05

12:06

12:07

12:08

12:09

12:10

12: 11

12,12

C02

{PERCENT

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.1

12.2

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.0

12.0

12.0

12.1

12.1

12.0

12.0

12.0

12.0

12.0

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.1

12.2

COPPM

(PPM

53.1

53.2

53.5

52.2

52.1

52.5

53.3

53.3

53.7

53.3

52.6

53.0

53.1

53.7

53.4

53.2

52.7

52.2

52.8

52.3

53.6

53.9

52.7

52.3

53.3

53.1

52.9

52.2

52.9

52.9

53.0

52.9

52.6

52.1

52.9

52.1

52.3

52.7

52.1

52.2

52.2

53.3

52.1

52.1

52.8

53.0

50.7

51.6

50.6

50.3

LOADMW

(MW

295.4

295.6

295.7

296.1

295.8

295.4

295.6

295.7

295.4

295.3

294.6

294.5

294.2

294.2

294.1

294.8

294.6

294.5

294.5

294.2

294.2

293.8

293.4

293.1

293.0

293.3

293.4

293.4

293.7

293.8

295.1

295.3

295.0

295.3

296.0

296.1

296.4

296.1

296.4

296.5

296.8

296.5

297.1

297.3

297.6

297.3

297.3

296.9

296.9

296.9

FLOWSCI"H

(SCn

4.177E+07

4.178E+07

4.173E+07

4.174E+07

4.176E+07

4.176E+07

4 .. 185E+07

4.205E+07

4.206E+07

4.197E+07

4.197B+07

4.198E+07

4.202E+07

4.202E+07

4.209E+07

4.225E+07

4.226E+07

4.219E+07

4.208E+07

4.193E+07

4.192E+07

4.207E+07

4.214E+07

4.222E+07

4.222B+07

4.211E+07

4.209E+07

4.216B+07

4.224E+07

4.225B+07

4.216E+07

4.206E+07

4.226E+07

4.239E+07

4.227B+07

4.220E+07

4.220E+07

4.221E+07

4.225E+07

4.221E+07

4.207E+07

4.211E+07

4.221B+07

4.224E+07

4.221E+07

4.220E+07

4.233E+07

4.233E+07

4.225B+07

4.225E+07

NOXPPM

(PPM

47.7

47.9

47.8

48.2

48.6

48.5

48.8

49.3

49.6

50.3

50.2

50.1

50.4

50.2

50.3

51. 0

51.2

51. 6

51.6

51.2

50.5

51.0

50.7

51.0

50.9

50.9

50.6

50.5

50.8

50.4

50.2

49.7

49.5

49.4

49.9

50.3

50.5

50.4

50.4

49.9

49.6

49.6

49.5

49.5

49.2

49.1

49.3

49.2

49.0

48.7

NOX#/MM

(LB/MMBTU)

0.084

0.084

0.084

0.085

0.086

0.085

0.086

0.087

0.087

0.089

0.088

0.088

0.089

0.088

0.089

0.091

0.090

0.092

0.092

0.091

0.090

0.091

0.090

0.091

0.090

0.090

0.090

0.090

0.090

0.090

0.090

0.089

0.088

0.088

0.089

0.090

0.090

0.090

0.090

0.089

0.088

0.088

0.088

0.088

0.087

0.087

0.088

0.087

0.087

0.086

S02PPM

(PPM

73.8

79.9

79.5

75.2

74 .5

76.9

73.4

68.9

69.1

67.9

62.6

57.8

54.0

54.9

55.4

49.6

47.8

44.9

42.1

43.4

44.6

47.6

44.7

41.5

40.9

44.7

47.8

52.8

50.0

51.3

52.1

58.6

61.1

56.8

59.6

55.9

59.0

59.2

58.2

60.3

61.1

62.9

68.5

74 .5

74.8

75.9

72.4

76.9

81.8

78.5

S02#/MM

(LB/MMBTU)

0.181

0.196

0.195

0.184

0.182

0.188

0.180

0.169

0.169

0.166

0.153

0.142

0.132

0.134

0.136

0.122

0.117

0.111

0.104

0.107

0.110

0.118

0.110

0.102

0.101

0.110

0.118

0.130

0.123

0.128

0.130

0.146

0.151

0.140

0.148

0.139

0.147

0.147

0.145

0.149

0.151

0.155

0.169

0.184

0.185

0.187

0.179

0.190

0.202

0.192

CO#/MM

(LB/MMBTU)

0.057

0.057

0.057

0.056

0.056

0.056

0.057

0.057

0.058

0.057

0.056

0.057

0.057

0.058

0.057

0.058

0.057

0.056

0.057

0.057

0.058

0.058

0.057

0.057

0.058

0.057

0.057

0.056

0.057

0.058

0.058

0.058

0.057

0.056

0.058

0.057

0.057

0.057

0.057

0.056

0.056

0.058

0.056

0.056

0.057

0.057

0.055

0.056

0.055

0.054
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Plant Nll1I\e: EKSP Page: 2

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

Site Nalne: UNIT 03 Time of Report: 06/13/05 13:42

Data Av.!raging Type: 1m Rolling Average Interval: 1

CO2 COPPM LOADMW FLOWSCFH NOXPPM NOX#/MM S02PPM S02#/MM CO#/MM

~' Date Time (PERCENT (PPM (MW (SCFH (PPM (LB/MMBTU) {PPM (LB/MMBTU) (LB/MMBTU)

06/13/05 12:13 12.2 49.6 296.9 4.224E+07 48.7 0.086 85.4 0.209 0.053

12: 14 12.2 49.8 296.9 4.228E+07 48.6 0.086 89.1 0.218 0.053

12:15 12.2 50.3 296.9 4.232E+07 49.0 0.086 79.0 0.193 0.054

12:16 12.2 49.6 296.2 4.242E+07 49.1 0.086 71.1 0.174 0.053

12 :17 12.2 49.2 295.8 4.255E+07 49.4 0.087 62.4 0.153 0.053

12:18 12.3 49.8 295.7 4.261E+07 49.7 0.087 55.7 0.135 0.053

12:19 12.2 50.6 295.7 4.262E+07 50.4 0.089 50.0 0.122 0.054

12:20 12.2 51.2 295.7 4.253E+07 50.3 0.089 51.0 0.125 0.055

12:21 12.2 50.6 295.7 4.249E+07 50.6 0.089 51.2 0.125 0.054

12:22 12.2 50.1 295.4 4.255E+07 51. 0 0.090 48.5 0.119 0.054

12:23 12.2 49.8 295.3 4.255E+07 50.7 0.089 45.2 0.111 0.053

Average 12.1 52.2 295.4 4.217E+07 49.9 0.088 60.9 0.150 0.056

Maximum 12.3 53.9 297.6 4.262E+07 51.6 0.092 89.1 0.218 0.058

Minimum == 12.0 49.2 293.0 4.173E+07 47.7 0.084 40.9 0.101 0.053

possible Values = 61 61 61 61 61 61 61 61 61

Included. Values = 61 61 61 61 61 61 61 61 61

Total 739.9 3183.2 18020.1 2.572E+09 3041.9 5.389 3714.2 9.143 3.432

- excluded values (missing, OOC, invalid, suspect)

0:: - missing

T - out-of-control

I - invalid

- suspect

B

U

- exceedance

- stack not operating

- inva1id (PADER)

- missing data substituted

-999 - missing value

-888 - value could not be calculated
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Plant Name: EKSP

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

Page: 1

Site NaJlle: UNIT03

Data Ave,raging Type: 1m

Time of Report: 06/13/05 13:43

Rolling Average Interval: 1

........ Date

06/13/05

Time

12:35

12: 36

12:37

12:38

12:39

12 :40

12:41

12 :42

12:43

12: 44

12:45

12:46

12:47

12:48

12:49

12:50

12:51

12:52

12: 53

12:54

12:55

12:56

12:57

12:58

12:59

13:00

13: 01

13:02

13:03

13:04

13:05

13:06

13:07

13:08

13:09

13:10

13:11

13:12

13: 13

13: 14

13:15

13:16

13: 17

13: 18

13:19

13:20

13:21

13:22

13:23

13:24

C02

(PERCENT

12.1

12.1

12.2

12.2

12.2

12.2

12.2

12.1

12.0

12.0

12.0

12.0

12.0

12.0

11.9

11. 9

11.8

11. 7

11. 6

11. 6

11.5

11.4

11.4

11. 3

11.3

11. 3

11.4

11. 4

11. 5

11.6

11. 7

11.8

11. 9

11. 9

11. 9

12.0

12.0

12.0

12.1

12.1

12.1

12.1

12.2

12.3

12.3

12.3

12.3

12.3

12.3

12.2

COPPM

{PPM

50.6

50.7

49.8

50.1

50.9

50.6

50.0

50.0

50.3

49.6

50.8

48.4

48.8

47.5

47.4

46.9

46.6

46.8

47.3

46.7

47.0

47.5

47.0

46.8

46.7

47.5

48.1

48.1

48.1

47.5

48.9

48.0

48.5

48.1

48.8

49.2

48.5

48.4

48.0

48.0

49.0

48.5

47.1

48.0

47.9

47.9

47.7

48.3

48.7

49.0

LOADMW

{MW

295.6

295.7

296.0

296.4

296.5

296.8

297.9

298.7

299.1

299.2

299.2

299.2

299.2

298.8

297.8

297.0

295.9

294.7

292.9

290.9

288.7

286.0

284.0

281.7

280.1

279.2

278.8

278.7

279.1

279.8

280.9

280.4

281.1

288.6

292.2

294.0

294.2

293.6

292.8

292.3

291. 7

291. 5

291. 7

291.9

291.9

292.1

292.3

292.3

292.2

292.6

FLOWSCFH

(SCFH

4.224E+07

4.227E+07

4.237E+07

4.238E+07

4.238E+07

4.239E+07

4.220E+07

4.188E+07

4.1538+07

4.132E+07

4.1698+07

4.217E+07

4.221E+07

4.2148+07

4.201E+07

4.163E+07

4.116E+07

4.083E+07

4.059E+07

4.0308+07

3.997E+07

3.968E+07

3.9478+07

3.954E+07

3.962E+07

3.963E+07

3.9788+07

4.017E+07

4.067E+07

4.117E+07

4.168E+07

4.1998+07

4.214E+07

4.227E+07

4.248E+07

4.246E+07

4.223E+07

4.234E+07

4.243E+07

4.237E+07

4.241E+07

4.261E+07

4.274E+07

4.270E+07

4.269E+07

4.276E+07

4.299E+07

4.314E+07

4.305E+07

4.295E+07
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NOXPPM

(PPM

50.8

50.5

50.3

50.1

50.1

50.4

50.0

49.7

49.4

48.5

47.9

47.3

48.9

50.7

51.4

51. 8

52.3

52.9

53.6

54.3

55.1'

55.0

54.6

54.2

53.5

52.4

51. 3

50.9

50.3

49.9

49.0

48.6

48.0

47.4

47.4

47.8

48.1

48.0

47.8

47.9

47.4

47.1

47.1

47.8

49.4

49.6

49.6

50.3

51. 5

51. 7

NOX#/MM

(LB/MMBTU)

0.090

0.090

0.089

0.088

0.088

0.089

0.088

0.088

0.088

0.087

0.086

0.085

0.088

0.091

0.093

0.094

0.095

0.097

0.099

0.101

0.103

0.104

0.103

0.103

0.102

0.100

0.097

0.096

0.094

0.092

0.090

0.089

0.087

0.086

0.086

0.086

0.086

0.086

0.085

0.085

0.084

0.084

0.083

0.084

0.086

0.087

0.087

0.088

0.090

0.091

S02PPM

(PPM

49.5

47.8

46.7

43.8

47.3

47.2

46.9

63.6

99.7

136.8

177.3

207.8

195.3

172.2

168.3

175.1

166.4

146.4

121.4

103.2

76.4

56.1

43.6

37.1

34.1

35.5

37.0

39.8

38.9

45.1

55.5

60.0

68.3

92.8

115.5

121.2

118.7

131. 3

133.7

132.2

133.3

133.6

127.9

101. 3

81.7

66.7

51.2

40.5

31.4

25.8

S02#/MM

(LB/MMBTU)

0.122

0.118

0.114

0.107

0.116

0.116

0.115

0.157

0.248

0.341

0.441

0.517

0.486

0.429

0.423

0.440

0.421

0.374

0.313

0.266

0.199

0.147

0.114

0.098

0.090

0.094

0.097

0.104

0.101

0.116

0.142

0.152

0.171

0.233

0.290

0.302

0.296

0.327

0.330

0.326

0.329

0.330

0.313

0.246

0.198

0.162

0.124

0.098

0.076

0.063

CO#/MM

(LB/MMBTU)

0.055

0.055

0.053

0.054

0.055

0.054

0.054

0.054

0.055

0.054

0.055

0.053

0.053

0.052

0.052

0.052

0.052

0.052

0.053

0.053

0.053

0.055

0.054

0.054

0.054

0.055

0.055

0.055

0.055

0.054

0.055

0.053

0.053

0.053

0.054

0.054

0.053

0.053

0.052

0.052

0.053

0.052

0.050

0.051

0.051

0.051

0.051

0.051

0.052

0.053



Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 06/13/2005 to 06/13/2005

Site NaIne: UNIT03 Time of Report: 06/13/05 13:43

Data AVE' raging Type: 1m Rolling Average Interval: 1

~
CO2 COPPM LOADMW l"LOWSCl"H NOXPPM NOX#/MM S02PPM S02#/MM CO#/MM

Date Time (PERCENT (PPM (MW (SClPH (PPM (LB/MMBTU) (PPM (LB/MMBTU) (LB/MMBTU)

06/13/05 13: 25 12.2 49.5 292.8 4.300E+07 51.5 0.091 24.1 0.059 0.053

13:26 12.2 49.2 292.6 4.301E+07 50.8 0.089 23.3 0.057 0.053

13: 27 12.1 49.5 292.8 4.286E+07 50.7 0.090 24.7 0.061 0.054

13,28 12.2 49.0 293.4 4.288E+07 51.4 0.091 42.6 0.104 0.053

13: 2 9 12.2 49.7 294.5 4.430E+07 52.0 0.092 82.1 0.201 0.053

13: 30 12.3 50.6 296.1 4.391E+07 52.6 0.092 118.1 0.287 0.054

13: 31 12.3 50.0 296.7 4.424E+07 52.6 0.092 128.0 0.311 0.053

13:32 12.3 50.4 296.5 4.524E+07 52.7 0.092 143.4 0.348 0.054

13: 33 12.3 50.7 296.5 4.482E+07 52.8 0.092 152.1 0.369 0.054

13:34 12.3 50.7 296.3 4.508E+07 53.4 0.093 135.5 0.329 0.054

13:35 12.3 49.3 295.9 4.531E+07 53.2 0.093 107.3 0.261 0.052

Average 12.0 48.7 291. 9 4.214E+07 50.5 0.091 90.3 0.225 0.053

Maximum 12.3 50.9 299.2 4.5318+07 55.1 0.104 207.8 0.517 0.055

Minimum 11. 3 46.6 278.7 3.947E+07 47.1 0.083 23.3 0.057 0.050

possible Values = 61 61 61 61 61 61 61 61 61

Included Values = 61 61 61 61 61 61 61 61 61

Total 730.0 2969.5 17807.6 2.570E+09 3083.2 5.540 5510.2 13.723 3.245

* - excluded values (missing, OOC, invalid, suspect)

- missing

T - out-of-control

I - invalid

- suspect

......,
F

B

U

- elCceedance

- stack not operating

- i:<lvalid (PADER)

- missing data substituted

-999 - missing value

-888 - v.alue could not be calculated
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Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~ Unit Tested: Gilbert 3

S.ampling Location: Stack

Run No: 1 Date: 6/16/05 Start Time: 7:53

End Time: 9:01

DIAMETER OF NOZZLE: 0.196 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.10E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRiC PRESSURE: 29.44 Pbar VOLUME OF MOISTURE: 121.2 Vic

GAS METER Y-FACTOR: 1.005 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 129.365

A-I 5.0 132.7 1.50 1.73 71 71 161 30.52 75.3

2 5.0 136.0 1.50 1.73 70 70 162 13.8 5.3 -0.86 30.55 75.3

3 5.0 139.320 1.40 1.61 70 70 162 29.51 72.8

139.320

B-1 5.0 142.7 1.50 1.73 72 72 163 30.57 75.4

2 5.0 146.0 1.50 1.73 72 72 166 30.64 75.6

3 5.0 149.200 1.10 1.27 73 73 168 26.28 64.8

149.200...., C-1 5.0 152.6 1.50 1.73 74 74 172 30.79 75.9

2 5.0 155.9 1.50 1.73 74 74 176 30.89 76.2

3 5.0 159.310 1.50 1.73 75 75 181 31.01 76.5

159.310

D-1 5.0 162.6 1.50 1.73 76 76 179 30.96 76.4

2 5.0 166.2 1.60 1.84 76 76 177 31.92 78.7

3 5.0 169.625 1.50 1.73 77 77 177 30.91 76.2

RESULn IT VM SQRTPI1 PM TM TS CO2 02 STATIC SDE VEL
60.0 40.260 1.210 1.691 73 170 13.8 5.3 -0.86 30.38 74.9

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.38 Vm(std)= 39.565 Vw(std) = 5.709 %M= 12.61s

B = 0.126 ~= 30.42 M= 28.85 %EA= 33.01ws s

STACK GAS VELOCITY = 74.9 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,496 AFPM Weight, mg= 6.9

STACK GAS VOLUME = 570,988 DSCFM Qstd GRIDSCF= 0.003

STACK GAS VOLUME = 794,428 ACFM Q. Fo LBSIMMBTU = 0.005

ISOKINETIC RATIO = 97.4 % Fc LBSIMMBTU = 0.005
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C~lltalyst Air Management, Inc.
Mdhod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~ Unit Tested: Gilbert 3

Sampling Location: Stack

RUll No: 2 Date: 6/16/05 Start Time: 9:40

End Time: 10:44

DIAMETER OF NOZZLE: 0.196 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.10E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.44 Pbar VOLUME OF MOISTURE: 125.8 Vic

GAS METER Y-FACTOR: 1.005 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 170.593

A-I 5.0 173.6 1.70 1.95 76 76 175 32.86 81.1
2 5.0 177.4 1.70 1.95 77 77 176 13.8 5.3 -0.86 32.88 81.2

3 5.0 181.999 1.50 1.73 78 78 178 30.94 76.4
181.999

II-I 5.0 184.5 1.50 1.73 78 78 184 31.08 76.8
2 5.0 188.0 1.50 1.73 78 78 185 31.10 76.8
:3 5.0 191.450 1.10 1.27 79 79 184 26.62 65.7

191.450..., C-l 5.0 194.8 1.50 1.73 79 79 183 31.06 76.7
2 5.0 198.0 1.50 1.73 79 79 182 31.03 76.6
:3 5.0 201.050 1.10 1.27 79 79 181 26.55 65.6

201.050

D-l 5.0 204.5 1.50 1.73 79 79 180 30.98 76.5
:2 5.0 208.0 1.50 1.73 79 79 180 30.98 76.5
:3 5.0 210.789 0.85 0.98 80 80 178 23.29 57.5-RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL

60.0 40.196 1.183 1.628 78 181 13.8 5.3 -0.86 29.95 74.0
net net avg avg avg avg avg avg avg avg ft/sec

P= 29.38 Vm(std)= 39.123 Vw(std) = 5.925 %M= 13.15s

B = 0.132 ~= 30.42 M= 28.79 %EA= 33.01ws s

STACK GAS VELOCITY = 74.0 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,437 AFPM Weight, mg= 5.4

STACK GAS VOLUME = 551,138 DSCFM Qstd GR/DSCF= 0.002

STACK GAS VOLUME = 784,059 ACFM Q. Fo LBSIMMBTU = 0.004

ISOKlNETIC RATIO = 99.8 % Fe LBSIMMBTU = 0.004
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Cntalyst Air Management, Inc.
Ml~thod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~
Unit Tested: Gilbert 3

Sampling Location: Stack

RuaNo: 3 Date: 6/16/05 Start Time: 11:10

End Time: 12:17

DIAMETER OF NOZZLE: 0.196 STACK DIAMETER = 180 in

AREA OF NOZZLE: 2.10E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.44 Pbar VOLUME OF MOISTURE: 126.1 VIc

GAS METER Y-FACTOR: 1.005 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 211.018

A-I 5.0 214.5 1.50 1.73 78 78 171 30.77 76.0

2 5.0 218.0 1.50 1.73 78 78 171 13.8 5.3 -0.90 30.77 76.0

3 5.0 221.250 0.95 1.09 79 79 170 24.46 60.4

221.250

B-1 5.0 224.8 1.50 1.73 79 79 171 30.77 76.0

2 5.0 228.2 1.50 1.73 80 80 171 30.77 76.0

3 5.0 231.590 1.10 1.27 80 80 172 26.37 65.1

231.590

~
IC- 5.0 234.8 1.50 1.73 80 80 174 30.84 76.1

2 5.0 238.3 1.50 1.73 80 80 178 30.94 76.4

3 5.0 241.570 1.10 1.27 81 81 178 26.49 65.4

241.570

D-1 5.0 244.9 1.50 1.73 80 80 177 30.91 76.3

2 5.0 248.4 1.50 1.73 81 81 177 30.91 76.3
3 5.0 251.635 1.10 1.27 81 81 177 26.47 65.4

RESULn IT VM SQRTPn PM TM TS CO2 02 STATIC SDE VEL
60.0 40.617 1.160 1.562 80 174 13.8 5.3 -0.90 29.20 72.1

net net avg avg avg avg avg avg avg avg ft/see

p= 29.37 Vm(std)= 39.428 Vw(std)= 5.939 %M= 13.09s

B = 0.131 ~= 30.42 M.= 28.79 %EA= 33.01ws

STACK GAS VELOCITY = 72.1 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,327 AFPM Weight,mg= 6.7

STACK GAS VOLUME = 543,324 DSCFM Qstd GR/DSCF= 0.003

STACK GAS VOLUME = 764,532 ACFM Q. Fo LBS/MMBTU = 0.005

ISOKlNETIC RATIO = 102.1 % Fe LBS/MMBTU = 0.005
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C.ATALYST AIR MANAGEMENT,
Air Quality Testing Services
2501; Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

INC_ (865) 531-0075

(865) 531-0750 Fax

Client
Plant
Location
Test
Run
Date

Meter Box

6H

;

09>3
-/-.-7-/-=-' VI/DOS'

k- = /./ S-

Pitot No. __0---..:7__

Nozzle No. _::::::..C>....:::o~B.L.-_

Nozzle Dn. D i 1t::7(P
TC No. _D=-=O::....<I-'----,,..

Ps 27 .'Iii
Ambient Temp __7~S-__

Static - 0 .6Co

Filter Number ~ I 3 z.--=-.::::........::=-----
Initial Leak (Samp.) D.07:5V e 1'5"

Initial Leak (Pitot) _--,.R=--::e=-.:3=---'__
.at:" 5'

Final Leak (Samp.) 0 .ovv e G::, r

Final Leak (Pitot) _aP'--;r.,-G£.-.::Z::......=.8__
:p ~ z,e

TIME STACK PROBE OVEN i METER of EXIT
POINT ACTUAL RUN METER .6.P .6.h of of of ' IN OUT of VAC

0751 / ZCf. 30..,
AI S 132.7 /.) /·73 /(P 1 2G:o(.,. 25S- 7/ 7/ (pip 4·0

Z /0 /3<0-0 I'S- /. 7~ 16 Z Ltc') 2..so 70 70 &'5 '-1.0
.3 /-; /39- 3 2D !y ;. /p ( /hZ- 2.£03 ZS-I ")0 70 lLJD ~-O

~I 2!D /</2.·7 /) )·73 /fo 3 2..~1 'Z$ 3> 72- 72 (p~ c.j.Q

Z z.5 /9''' ·D /.") 1·73 14;. '=' 2'-<0 Z-'r"Z- 72- 72. '='0 4·0
3 <-z;, /vCf· 200 /11 /.2.7 /&>8 Z3Cf 2:5 I 7'2.., 73 5C- lj.o

-....-'
c/ s,S- /52·c.o /.) /-73 /72 2 '-II 2~7) 7V 7'1 5~ '1. D

2 L)O /55.9 /. S- /·73 /7<0 2 Ifl Z\f7 7~ 7t{ !Sl. 4-0
3 v~ /<;q·3I o /) ;-73 )81 Z(o Zc.;q 7'\ 7") 49 '-/.0

7)J 5D 1r;.2-~ /-) 1-73 17q Z</o 25.7:> 74:> 7<0 5/ L/.O

Z 5':;- J fc fe. z- /-~ /.8'-1 /77 ZYI Z.Y7 7~ 7~ '-17 4- U

~ DCJo{ (po /hC)· &Z.~ ). ') /-73 )77 ZifL zl/S- - 7) 7, cj(p '-/-u

COMMENTS:
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<::::ATALVST AIR MANAGEMENT,
A.ir Quality Testing Services
2:505 Byington-Solway Road
Knoxville, TN 37931

PLANT: G'L ti€<'L+ DATE: lL-/ /& / 0 ~
SAMPLING TIME: (24 HR CLOCK) 0253 - 0'70 (
SAMPLI NG LOCATION: ~r=LJ-,-\Il--,-\t.l....-5"-----r.,....- _
SAMPLING TYPE: l" ..,).I2.~" c kv' B~
ANALYTICAL METHQP:, 3. 1:>- AMB. TfMP (OF) 8Y
TECHNICIAN: I:i:s..,!e.-.,.L ().);II, 41'''1 S

INC. (865) 531-0075

(865) 531-0750 Fax

2D.L/ 'LO.<.- BUBBLER :Y
'1 .0/ Ig·e BUBBLER _

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fe (TEST)=

READING READING READING
%C02

CO2
13.B /3-8 /3 0 /3.s.•..>

02 Fuel Tvpe I Fo (calc)

I NET IS ACTUAL MINUS /9·1 5"'. '3 /9./ 5·3 19.1 5.3 :)·3 RESIDUAL FUEL OIL 1.210
ACTUAL COV NATURAL GAS 1.711

SYSTEM LEAK CHECK aI
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

MOISTURE

1 2 3 4 5 6 GEL TOTALS

NAL (ml) ~D~.I 7Cc,7· S- tool.{. 1 QB'I. '3
ITIAL(ml) -(/3 .~ 'Y\'.z.. (00(·, 927. S-
'T(ml) a. 1·'::;- 2.2.. :> 2-.(p ~e 1'2/·Z
ITALS /2). Z

~
~

TC

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FII.TER NO. BEAKER NO.

132,
WEIGHED

/i.( &c.4J
WEIGHED

Dh?.. BY BY

13U1~t.
FINAL WEIGHT o. 2'11 Z (). z'S'&9 j17~

FINAL WEI(,;HT
~. /05. 110:9- 1/0.«<;67 ru,

IN,TIAL
O. Z'/tto O.lS&~ CiJ

INITIAL
/OS.W~C; IIO.lf~)

,
WEIGHT WEIGHT

DII=FERENCE o .'DCO"Z. ~ /11,.,... DIFFERENCE
{J.OOlo"1 () .Oc>Oz. I

PARTICULATE 0.1... -b:? rl7r PARTICULATE 10.9 Q.z.-CATCH CATCH

I

TOTAL PARTICULATE CATCH (mg) _"'~<";;"~-'--_
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C.ATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
250!; Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

(865) 531-0075

(865) 531-0750 Fax

Client
Plant
Locati'Dn
Test
Run
Date

Meter Box

6H

cL.'; 3

2

083
-/-.7-/-' Y

I
/.005

Pitot No. ---::D::::........!..7__

Nozzle No. ----JO"""'-=D'-=S=-----_
Nozzle Dn. C). / Cf~

TC No. _=~=_.c</'----,_

Pe 29-yfJ
Ambient Temp _-----JC7_5::<--_

Static ..... O· B ~

Filter Number / b 0
Initial Leak (Samp.) [). 6Z5'Z> ~ ~(5 ,

Initial Leak (Pitot) ~ ~ c -u If

42 <!!: 2·8'

Final Leak (Samp.) D. E5"0D<Z 2. r

Final Leak (Pitot) _~~l------'e=---.:3===--:__
z:TG3 1t

TIME STACK PROBE OVEN METER OF EXIT
POINT ACTUAL RUN METER .6.P .6.h OF OF OF IN OUT OF VAC

Otfio /7D.$73>

41 c 1?3·(P ;·7 /.9J /75 2..,/1 2..'!l 1 7~ 7~ So /. S-
z.. /0 177- ~ 1/·7 /.9") /7" 2V2 2~1 77 77 c./7 /. S-
~ IS' /8/· 9QC; /5 /·73 /78 2</3 Z3Cf 76 7E:> ~'7 /.5'

bl '2D /8</- ~ /.S' /·73 /8</ ZYo Z3r..( 76 78 5Y /. '5

2- 2') /BE.D /-S- /-73 /85' 2Yu Z.3~ 7C3 7S 52- /. :s
~ 3D /q;. 'IS-v / I /.27 leV :z..3B 2..3c.f 7'7 7<=t ::;3 /. S-

C-I 35 ;q1-B /.) /·73 /83 2{2.. Z'IZ 7"1 -;q 57 /. "5'
'2_ e.JD /C/I!J.D .l.) /-73 /82- 2'1<./ Z'IJ 71 7'1 :>Y /S
<. '-/)' 20 J. z:>S-o 1./ /- 27 i6/ 2.. 'IV Zlf7 7<7 79 91 /.S-

UI :)'0 2 0 </' ~ /.S- /.7 :s /(30 £.<13 Z'l~ '19 79 !ss- J'~

2- s:s ZoB·o /s- /.73 /60 2..</) 2'17 7Cf 7'9 sl./ /-s
-:s I/oc/t./ 1",(') 7/0.78"( e.5S D.'7B 17e. 2£./~ 2'/1 esc> BC> 5.:>- I· '\

~
COMMENTS:
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C:ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: 6, '- IDe.. -f DATE: G, 1/ (b 10 )
SAMPLING TIME: (24 HR CLOCK) OqyO:::-"'j()qtj--
SAMPLING LOCATION: (j r..t./" 3
SAMPLING TYPE: I......-~~~~V'-;;.;;..c'-(g"-d......· '----,f).--::a:-----
M~ALYTICAL METHOpj ,31 >: AMB~~P ~OF) &0
TE:CHNICIAN: (-10 L~ / tV,/!.LJ4..,. S,

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET NET
VOLUME Fo (TEST)=

READING
NET

READING READING
%C02

CO2

/38 15·B13 f3 /3.8
02 '-3 Fuel Type I Fo 'calcl

<!I!ET IS ACTUAL MINUS /l/ 5-3 11. f 5.3 /9. / 5.3 :::.. RESIDUAL FUEL OIL ,.21.
ACTUALCo,l NATURAL GAS 1,711

SYSTEM LEAK CHECK _.....;tiJ'-- _
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

ZD.2.. I 2o. 2.. BUBBLER ~
'<7,e.. I (S.t;; BUBBLER_~_

MOISTURE

1 2 3 4 5 6 GEL TOTALS

AL (ml) 743' :;:- 7YS·Y 5'1'1·7 f3cfo.2
riAL (ml) ?DI·8 72.7· { .5V2·fJ f3Zk.3
r(ml) 9/-7 /6·3 /,q J3.9 /25.3
TALS /zS8
~

'N
INr

NE

TO

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.
WEIGHED

/6 0 BY 31 6c..~k BY

FINAL WEIGHT 0.2)'07 ~,
FINAL WEIGHT /O'i.oW/ /'fT

INITIAL o· Z fCf(&> err INITIAL
101 {)39~WEIGHT WEIGHT

DIFFERENCE 0.00; / ~1r
DIFFERENCE ().oov>

PARTICULATE ;,1 ,41r PARTICULATE ,/.S-CATCH CATCH 0.1-

5.--1TOTAL PARTICULATE CATCH (mg) _
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CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

INC. (865)531-0075

(865) 531-0750 Fax

/3 IClient
Plant

Locati'on
Test
Run

Date

Meter Box

~H

3

053
--/.-7-/-' VI /.OD)

Pitot No. __O_7-=----_
Nozzle No. _0_D_8__

Nozzle Dn. 0 . / '7 (p

TC No. _l:Lf2~qL...-~
Ps 29. c..;c.I

Ambient Temp _----<.7-=5"=---_
Static ..... D .q,o

Filter Number -------
Initial Leak (Samp.) D. az5Z) € ;S"

Initial Leak (Pitot) _:;P~;--<!:--==-3 _
;,j? c:: 3

c
Final Leak (Sam p.) _-=D_,""C5Z5D_---=e=---0_

Final Leak (Pitot) -.<:;A=:;:,....:e=-..:::::3"----__et!?3
TIME STACK PROBE OVEN METER of EXIT

POINT ACTUAL RUN METER llP llh of of of IN OUT of VAC

/I/D L".Ol8
4t

,.-
2../y. S- )-s 1.73 /7) 2c{Z 2.30 78 78 c./.D:> t.3

2.- /0 2.16·0 /-5 I· 7 3 17/ ZVz. z'3B IS 7B '-17 t../·D
~ /) 2..'"'2..7. ZYD D.c;) /O<:f /70 2-13> Z3i '74 "7'1 li~ ~·o

(3 I 2° Z2..~ ·8 I·S- I· 73 /71 Z.V,/ 2,30 7, 7Cf So 4'0
2 2...:5'"' 228-2 I·-S- /·73 /7/ ZC/'-/ 2.31 eo eo '18 <-/'0

-----..3 30 Z3J· "S"''70 II /.27 /7'- 2t.j<.f 23( £30 'Bo i./Cf '/.0-.,
rl ~-.:;- Z3~.e I,~ /.73 17c./ 240 e38 60 Ro S-3 <I.e

2 yo Z. 38:3> /.~ /·73 178 ZV I 23Cf ~o 60 5~ Lf·o
~ 4)' 2-e.JI· 570 // /. 27 171:3 z'/z 233 BJ el 53 4·0

VI ~o 2..~ '-f .'9 I·) /·75 /77 Z tjz. 232- f30 eo <.01 tj-o

Z. S-S- Z-Y~~'-l ;.-) )·,3 177 2«7 Z3Z. Ar 6/ 53 <../-0

~ 17/7 tAO 2.5 I. b'5 s;- /. I 1·2.7 /71 Z'I7 z~z.. 6( Bi S3 4·u

COMMENTS:
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C::ATALVST AIR MANAGEMENT, INC.
Aiir Quality Testing Services
2E,05 Byington-Solway Road
Knoxville, TN 37931

PLANT: G, L6~+ DATE: f.o II&- I a5""
SAMPLING TIME: (24 HR CLOCK) -,-----I,/=!-I..!..:fO:::::.--_...:..(_L_n~~_-_
SAMPLING LOCATION: Uv<- -t 3

r-~~"-+-.......,......~--,.;------

SAMPLING TYPE: _---L.:~~~~~-=;~-_--:--
ANALYTICAL METHOD:.p..3:::L..,..-...__
TECHNICIAN:__~~-,-==:;.....>...-..t..._~:::;"-:'~:":"':"":;'::'= _

(865) 531-0075
(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET NET NET
VOLUME Fo (TEST)=

READING READING READING
%C02

CO2 Is. cg/3.[3 /3'13 /38
02 5.3 .:,.3 Fuel Type I Fe (calc)

(l'oIET \S ACTUAL MINUS ;C/./ ;q / 5·3 It? , ).3 RESIDUAL FUEL 0lL UIO
ACTUALCOzl NATURALOAS 1.11.

SYSTEM LEAK CHECK /
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FliNAL oRSAT ANALYZER LEAK CHECK (FLUlq LEVEL)

20.2.

19·6
'ZOo Z BUBBLER #
/CJ.$ BUBBLER.~ _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

NAL (ml) t$f/~,S to9~·3 (po3.9 C;YB.<o
ITIAL(ml) 7'1fo.4 hB3./ /IJOfe:/ 93e.3-
,T(ml) /00.1 J~. Z- /'.) 10.3 /2~.(
lTALS /Zft:;.(

~
~.

T(

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

13/ 28 &~.,...,
WEIGHED

BY BY

FINAL WEIGHT 0.2'501 /1'7r FINAL WEIGHT IJtJ9, C/07} /t1T
I~IITIAL O.ZYf38 Ct-J

INITIAL lOCI. Yon IWEIGHT WEIGHT

DIFFERENCE 0.0013 /'17 DIFFE'RENCE o .C0'5b
PARTICULATE /3 I"P7r

PARTICULATE
f),1.:> O.c.CIl.TCH CATCH

TOTAL PARTICULATE CATCH (mg)_--=~::-'_'7__
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Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~ Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 1 -17% Date: 8/17/05 Start Time: 8:10

End Time: 9:19

DIAMETER OF NOZZLE: 0.190 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.97E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Pbar VOLUME OF MOISTURE: 102.0 VIc

GAS METER Y-FACTOR: 1.01 Y PIrOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 472.325

A-I 5.0 475.5 1.50 1.30 81 80 174 30.84 75.6

2 5.0 478.6 1.50 1.30 81 80 175 13.9 5.3 -1.20 30.86 75.7

3 5.0 481.633 1.40 1.20 81 80 174 29.79 73.0

481.633

B-1 5.0 484.7 1.60 1.40 83 80 173 31.82 78.0

2 5.0 487.9 1.60 1.40 84 80 174 31.85 78.1

3 5.0 490.929 1.40 1.20 85 81 173 29.77 73.0

490.929... C-l 5.0 493.9 1.50 1.30 86 82 173 30.81 75.5

2 5.0 497.0 1.50 1.30 86 82 174 30.84 75.6

3 5.0 499.931 1.30 1.10 86 82 174 28.71 70.4

499.931

D-l 5.0 503.1 1.60 1.40 86 83 174 31.85 78.1

2 5.0 506.3 1.60 1.40 88 84 175 31.87 78.1

3 5.0 509.307 1.30 1.10 88 83 175 28.73 70.4-RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
60.0 36.982 1.217 1.283 83 174 13.9 5.3 -1.20 30.65 75.1

net net avg avg avg avg avg avg avg avg ft/sec

P = 29.61 Vm(std)= 36.153 Vw(std)= 4.804 %M= 11.73s

B = 0.117 ~= 30.44 M.= 28.98 %EA= 33.06ws

STACK GAS VELOCITY = 75.1 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,508 AFPM Weight, mg= 80.2

STACK GAS VOLUME = 579,507 DSCFM Qstd GRfDSCF= 0.034

STACK GAS VOLUME = 796,521 ACFM Q. LBSIMMBTU= 0.064

ISOKlNETIC RATIO = 93.4 %
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Cntalyst Air Management, Inc.
ME:thod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

......... Unit Tested: Spurlock 3

Sampling Location: Stack

RUIl No: 2-17% Date: 8/17/05 Start Time: 10:05

End Time: 11 :14

DIAMETER OF NOZZLE: 0.190 STACK DIAMETER = 180 in
AREA OF NOZZLE: 1.97E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Pbar VOLUME OF MOISTURE: 107.0 Vic

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 509.682

A-I 5.0 513.0 1.60 lAO 86 84 174 31.85 78.2

2 5.0 516.1 1.60 lAO 87 84 175 13.9 5.2 -1.20 31.87 78.2

:I 5.0 519.158 lAO 1.20 87 83 176 29.84 73.2

519.158

B-1 5.0 522.2 1.50 1.30 89 85 175 30.86 75.8
-, 5.0 525.3 1.50 1.30 89 85 175 30.86 75.8..
3 5.0 528.207 1.30 1.10 90 85 174 28.71 70.5

528.207

-.... C-1 5.0 531.6 1.60 lAO 90 86 174 31.85 78.2

2 5.0 534.5 1.60 lAO 91 86 175 31.87 78.2
3 5.0 537.564 lAO 1.20 92 87 175 29.82 73.2

537.564

D-1 5.0 540.7 1.60 lAO 91 87 175 31.87 78.2

2 5.0 543.8 1.50 1.30 91 87 175 30.86 75.8
3 5.0 546.730 1.30 1.10 92 87 175 28.73 70.5-

RESULT~ IT VM SQRTPIT PM TM IS CO2 02 STATIC SDE VEL
60.0 37.048 1.220 1.292 88 175 13.9 5.2 -1.20 30.75 75.5

net net avg avg avg avg avg avg avg avg ftlsec

P = 29.61 Vm(std)= 35.918 VwCstd)= 5.040 %M= 12.30s

Bws = 0.123 ~= 30043 M= 28.90 %EA= 32.18s

STACK GAS VEWCITY= 75.5 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VEWCITY = 4,529 AFPM Weight, mg= 83.3

STACK GAS VOLUME = 577,685 DSCFM Qstd GRlDSCF= 0.036

STACK GAS VOLUME = 800,273 ACFM Q. LBSIMMBTU= 0.067

ISOKlNETIC RATIO = 93.1 %



Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

..." Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 3-17% Date: 8/17/05 Start Time: 11:40

End Time: 12:49

DIAMETER OF NOZZLE: 0.185 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.87E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Phar VOLUME OF MOISTURE: 109.0 VIc

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 547.334

A-I 5.0 550.5 1.60 1.30 89 86 174 31.85 78.3
" 5.0 553.6 1.50 1.20 89 86 175 13.7 5.4 -1.20 30.86 75.9..
-, 5.0 556.404 1.30 1.00 90 86 175 28.73 70.6;,

556.404

B-1 5.0 559.4 1.50 1.20 91 86 175 30.86 75.9
" 5.0 562.3 1.50 1.20 92 86 175 30.86 75.9..
-, 5.0 565.156 1.30 1.00 92 86 174 28.71 70.6;,

565.156

C 5.0 568.1 1.50 1.20 93 89 174 30.84 75.8,-

" 5.0 571.2 1.60 1.30 93 89 175 31.87 78.4..
3 5.0 574.132 1.40 1.10 93 89 175 29.82 73.3

574.132

D-l 5.0 577.2 1.60 1.30 93 90 175 31.87 78.4
" 5.0 580.3 1.60 1.30 93 90 175 31.87 78.4..
-, 5.0 583.207 1.40 1.10 94 90 174 29.79 73.3;,

RESULn IT VM SQ RT PIl PM TM TS CO2 02 STATIC SDE VEL
60.0 35.873 1.217 1.183 90 175 13.7 5.4 -1.20 30.66 75.4

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.61 Vm(Sld)= 34.627 Vw(sld) = 5.134 %M= 12.91S

B = 0.129 M.i= 30.41 M.= 28.81 %EA= 33.84ws

STACK GAS VELOCITY = 75.4 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VEWCITY = 4,524 AFPM Weight, mg= 86.0

STACK GAS VOLUME = 573,147 DSCFM Qsld GRlDSCF= 0.038

STACK GAS VOLUME = 799,312 ACFM Q. LBS/MMBTU= 0.072

ISOKINETIC RATIO = 95.4 %
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C:ATALVST AIR. MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Final Leak (S~mp.) C. c)D c(()Zd'
Final Leak (Pitot) --=D,--;-~---,((;J~lJ:,::,...f_'__

0"- @ 0/1

Filter Number --,-,C<---.:./_/59~----;.---
Initial Leak (Samp.) 0, oca fcJ \L II

Initial Leak (Pitot) -,-O~IJ.~1;J~S~'I__
Ott @ C/1

Pitot No. C.IA~ 7

NOZZleNO'~
Nozzle Dn. () (

TCNo. AAIi-of
Ps .

Ambient Temp J7
Static - I,z..17 010

/ rss- I---=Y~I-,,-0-'-

I - 2.D'£

EKPCClient
Plant
Location
Test
Run
Date

Meter Box

boH

ponn
TIME

ACTUAL RUN METER DoP Doh
STACK

of
PROBE OVEN METER OF EXIT

of of IN OUT OF VAC

/'0

1,0

, ,0

?;O

\1 Cal. LD

x:O ~I

2L/') 75"'1 ~ I

z.s.>

tS-1
7~

7L/1

74

It
1~

I'lLJ

LJ J,j li5

1.3 i,i

472.37~
<) l11"\. S ,(-:;-, ,'3>

S-O ';-03 i

){ID

.3 q l'i

-.,c_

z

A-I

c -(

l) - r

[) - r

COMMENTS: J-tVlP5 I i7z.
ilIW"

2, 12.0

J 4 79



C:ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: ::;&-A. toe- K DATE: ~/-!1J 0-".
SAMPLING TIME: (24 HR CLOCK) D.9 t D - Dcr 1'1
SAMPLING LOCATION: ~=()'-"'''':u.,~t~3~---::or-- _
SAMPLING TYPE: 4kc;~<r;,.d 4
ANALYTICAL METHOD: 3/ ~ AMifTEMJ (OF) 72
TECHNICIAN: Lc-v~L &:t ~~.

INC.

/

20'2

(865) 531-0075

(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET
VOLUME Fa (TEST):

NET NET O/OC02
READING READING READING

CO2

/3.9
/3~

/3.9/3.0, ~
02 Fuel Type I Fo lcalcl

(NET IS ACTUAL MINUS ;tf·Z 5·3 /cr Z 5· :, 17~ 2 $·3 .5.3 RESIDUAL FUEL OIL 1.210
ACTUALCOa) NATURAL GAS 1.71.

SYSTEM LEAK CHECK ~ -4L
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) ----'z::....o_.o_...:~:::-'Z._c_.0_ BUBBLER
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) '2..P. 0 'L.c .C BUBBLER, _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINIl,L (ml) /72 /70 'I ZS"b
INITIAL (ml) /00 /0<'> .e 2.::'0
NET (ml) 7 Z 20 y ~ / l!Jz. C)

TOTALS /o?0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

e-/ISC; zs:- .tfC,4A. '-
WEIGHED

BY BY

FINIl,L WEIGHT /.D'>8D /117 FINAL WEIGHT 1/03.5<;'3(:, I/o. <I{33l /*17
INITIAL P. Cf9ZC} CJ4 ~~~~T 10 3.515-;- //0·'18:><.. 7WEIGHT
DIFFERENCE 0.00 '>/ ;rl7T

DIFt-ERENCE
0.0/5/ -er-

PARTICULATE
~~. I

PARTICULATE
/5". I -bCATCH ~7 CATCH

TOTAL PARTICULATE CATCH (mg) 80· Z-

r<. o.t)'



CATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
250:5 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Filter Number C. -I \~O
Initial Leak (Samp.) 0, 000((,) Ell

Initial Leak (Pitot) O~0 <0 'I

=o:r;::::~=5~i=/===
If

Final Leak (Samp.) D. 0057"6> 5
Final Leak (Pitot) 06.... (C) Co .{

OtJ..@ ([II

Pitot No. CA,., 7
Nozzle No. 41--!,-'---

Nozzle Dn. O. dlJ ()
TC No. CAM -D1

Ps Z'1.]O
Ambient Temp '63

Static - If -z.() \ 0-=--__
I ,551 VI I, () I

)(= O.Cl \

M-S

Client
Plant
Location
Test
Run

Date

Meter Box

~H

TIME STACK PROBE OVEN METER of EXIT
POINT ACTUAL RUN METER LlP Llh of of of IN OUT of VAC

1005" 5"Ca, It/OJ..
D-II s :)13 10 !.it) I. L/ 174 'lLt~ Z~I <~ ~S'4 fJS- J,0

2~ 10 SliD t j L~ J J t..{ 11~ 7-l../ L 7t.{~ ( :1 ~LI {n l- La-. 1/07_0 is- S/'1 t 1st> 1.4 I/Z... 17(P 7,li( 7_5'.5 1 ~3 tnl l ,0~,

ID23 51q I lS-$.?
(-I lO ~ZZ.L JJ 5' [.J 11S- l~ 7.~ )"'1 '85"" (C;5""" tlO

7 7, sz.~. 3 j/~ L3 i75"" 7)·fCf 51 <: ~q ~5 "''3 1,0
--.J. I():J~ 70 €'L~.201 ,. :3 I • t /74 7Ll"i 7.G.... c () ~.~ Col- 1.0

lilli' IOL/ I ~l.l$ I Z()"'" I

5- t 15' 5'3l ~ L~ IILl f14 7.~z. lSlI c.. :1") <; ~C-J c,(, ttO
z. klo 53lfs' I {n 1.4 17~ 7L.fCl 7.0-1 c f rCa C03 i ,0
J lOS&> t.fS' .<;"',g 7 ':;-l-J Lf lr /../ LZ 17.~ Zi~ -76'1 u7..- 67 <00 La

10,5C1 5:~7 i 5'<" t/
,4- { so 5 L{c" L(", t.q 17-r 24'i' Z~7 -z; I 'is1 G,5 '10

Z ,.e;s- 9/3,~ J. S- LJ 1,<;, 7.~1 7~S
{. J <;,1 {o:, ),0

J tllLI (Po SLJ~~ 730 1..3 I" L1.) LLf~ 7514 C111 ~1 lei /.0

I

i

COMMENTS: IMPs i
257

178 (sa zs'O
·w

L rl-o

J L 81



C:ATALVST AIR. MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: SpUA loc..t
S.A.MPLING TIME: (24 HR CLOCK) ~-L::~~~'....LI-...l- __

S.A.MPLING LOCATION: =-~~-j-L---::='~ __.,...- _

S,A.MPLING TYPE: t- c ~
AI\IALYTICAL METHOD: <' / S- AMB. TEM~ F) e 3
TECHNICIAN: L~.,~ 77-1C/~ ,/'ffir'/VI.

INC. (865) 531-0075
(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
N.,. 20.9-%02

NET NET NET
VOLUME Fe (TEST)=

READING READING READING
%C02

CO2

/3.9 /3.9 /3.Q 13.1
02 5·2

Fuel Type

I
Fa (calcl

(NET IS ACTUAL MINUS Ie; I S.Z /9.1 5·2 /Cf. ) S·2 RESIDUAL FUEL OIL 1.210
ACTUALCOV NATURAL GAS 1.11.

SYSTEM LEAK CHECK ~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

2u.u BUBBLER _a
2~ .0 BUBBLER----;YL-.--='------

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAc (ml) )7.8 /2 0 'Z 257
INITIAL (ml) /OZ> /00 C7 2,::>(;)

NET,:ml) 7g Z.() z.- f Jb7-D
TOTALS 1r::57·0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

C-t)2P Zt/ ~t.A~k
WEIGHED

BY BY

FINAL WEIGHT /·0753 .4'1, FINAL WEIGHT 1/00.1273 fl17
INITIAL

;'°Z6Cf CI4
INITIAL

/00.090'1 ?WEIGHT WEIGHT

DIFFERENCE 0·01(69 11'77 DIFFERENCE O.03r.:.y
PARTICULATE t./h .7 ,41/

PARTICULATE 304 I
CATCH CATCH 6-

1

TOTAL PARTICULATE CATCH (mg) B 3->

82



C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville. TN 37931

Field Isokinetic Data Sheet

M-5
J

Final Leak (Samp.) 0, oo"L-/@
Final Leak (Pitot) Ok @,s='1

t) I<(iJc, 'I

Filter Number C- tI 'K)
~---'--'---=-="'~--,,----

Initial Leak (Samp.) 0,009 rGJ '6 11

Initial Leak (Pitot) _-"",O+~.:....:.:«;J;.;-07-'rr'__
o lA. 6) <e"

PROBE OVEN METER OF EXIT
OF OF IN OUT OF VAC

Pitot No. C/7-/'] 7
Nozzle No. CIJ-M -10z..
Nozzle Dn. (). I ~~

TC No. CAM - 07
Ps Zq.]O

AmbientTemp 1')(Q
Static - l! Z.

STACK
bP bh OFMETER

u-3 ,SIJ!\dA.

_-----"Q=---\'----"O"-- _
I ,SS" I VI I, () I

I<=- O.~
TIME

POII~·..IT ACTUAL RUN

Client
Plant
Location
Test
Run

Date

MetElr Box

6H

(Oq /10

qo

Z:~ q7
7157 q r

Z4'3

7-41
7...41

j,L1 I j /15'

1,3 1,0 /15""

/,5 1.7... 11<;

i, ro ~I. 11 LI

i,L! 1,1 /14

s-c,z.. 3

553t~

,':-'<-", ..., ;'

5SC1,l-f

S?7. Z-

If I.{o

Ils15

l- to

J IJz..j~ 3D

A-I 5"

IT- I za

COMMENTS: :T/v1 P..5 { 25,;-
/0;0 G-CL- 2o()...,.

'2 / /0

3 L/ 83



I2n 3
20/0

<:::ATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
2:505 Byington-Solway Road
Knoxville, TN 37931

PLANT: .::; fu." 10 c-k DATE: jl:...J!.:!_' t:,";-

SAMPLING TIME: (24 HR CLOCK) (I'IT;)..., Lfi
SAMPLING LOCATION: ~! 0
SAMPLING TYPE: /1II.-t;f.1'!4d ~
ANALYTICAL METHOD: ?i s- AM~EMP ~eF) 8 '=
TECHNICIAN: LevY!" I /.-hI.,/(-::: / ~~ ...

> ;

(865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fo (TEST)

READING READING READING
%C02

CO2

/3·7 13· 7 /3·7 13·7
02

5·Lj ;9. I 5.'-1 Fuel Type I Fe (calcl

(NET IS ACTUAL MINUS /9. J 5·'-{ 19./ S'! RESiDUAL FUEL OIL 1.210
ACTUAL~) NATURALOAS 1.71'

SYSTEM LEAK CHECK ~ #-
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) --,,-2=-D_._O--:_~Z::-C-:-';:)_ BUBBLER
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 20.<::> z.e.o BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) IQD //D t/ 25S
INITIAL (ml) JDO 1°0 b ZsD
NET (ml) 90 10 '7 S /07·'0
TOTALS /0$.0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BCAKER Nu.
WEIGHED

(!-/183 BY oS- tUl",-f BY

FINAL WEIGHT l,o'lg9 I'17r FINAL WEIGHT I03.N/C/ /'1tT
INITIAL If) c;<lf3z. <Z.p4 ~~I~~T 103, lOb ( ,1WEIGHT
DIFFERENCE D·D);D7 /1tT DIFFERENCE

0. 0 '.>)"3
PARTICULATE

5D.' iMT ~~~~~ULATE 3S.~ eCATe.,
/

TOTAL PARTICULATE CATCH (mg) Blo .0



rU.n I
2.0(

Site Name: UNIT03

Data Averaging Type: 1m

Plant Name: £KSP

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Page:

Time of Report: 08/18/05 13:03

Rolling Average Interval: 1

1

Date

08/17/05

Time

08:11

08:12

08:13

08:14

08:15

08:16

08:17

08:18

08:19

08:20

08: 21

08:22

08:23

08:24

08:25

08:26

08:27

08:28

08:29

08:30

08: 31

08:32

08:33

08:34

08: 35

08: 36

08: 37

08:38

08:39

08:40

08:41

08:42

08:43

08:44

08:45

08:46

08:47

08 :48

08:49

08:50

08:51

08:52

08:53

08:54

08:55

08:56

08:57

08:58

08:59

09:00

OPACITY

(P£RC£NT

19.5

19.9

19.2

19.1

19.2

18.5

18.7

18.0

18.3

17.6

17.8

18.3

17.8

18.7

16.8

17.9

17.4

17.7

17.0

16.6

16.6

16.2

17.0

16.7

17.2

15.3

16.4

15.4

15.7

14.9

15.6

15.4

15.3

15.8

15.1

15.9

15.0

15.8

14.5

15.2

15.2

14.7

14.9

15.2

14.0

14.7

15.3

13.5

14.3

14 .1

LOADMW

(MW

290.6

290.8

290.9

290.0

289.3

288.8

289.0

289.2

289.5

289.9

289.5

289.1

288.6

288.4

288.5

288.4

288.3

288.7

288.8

289.0

290.2

291. 3

291.6

291.4

290.9

289.8

288.8

288.7

288.8

288.7

288.6

288.8

289.0

289.4

289.8

289.8

289.8

289.4

289.2

289.2

289.2

288.9

288.4

288.4

288.3

288.2

288.4

288.4

288.6

288.6

FLOWSCl"H

(SCl"H

3.919£+07

3.928£+07

3.926£+07

3.930£+07

3.928£+07

3.926£+07

3.929E+07

3.922£+07

3.923£+07

3.930£+07

3.918£+07

3.915£+07

3.924£+07

3.926£+07

3.918£+07

3.916£+07

3.925£+07

3.928£+07

3.928£+07

3.925£+07

3.919£+07

3.918£+07

3.916£+07

3.921£+07

3.936£+07

3.945£+07

3.936£+07

3.925£+07

3.914£+07

3.908£+07

3.913£+07

3.919£+07

3.923£+07

3.922E+07

3.929B+07

3.937E+07

3.951E+07

3.961£+07

3.963E+07

3.966£+07

3.964E+07

3.957E+07

3.960E+07

3.966E+07

3.951£+07

3.935E+07

3.942E+07

3.951E+07

3.948£+07

3.943E+07

S02#/MM

{LB/MMBTU}

0.211

0.243

0.225

0.212

0.217

0.194

0.191

0.183

0.184

0.187

0.176

0.164

0.196

0.182

0.196

0.205

0.180

0.165

0.170

0.182

0.183

0.193

0.223

0.208

0.201

0.210

0.199

0.202

0.230

0.243

0.249

0.262

0.247

0.219

0.238

0.200

0.204

0.205

0.200

0.207

0.213

0.209

0.199

0.216

0.199

0.180

0.177

0.177

0.164

0.175

CO#/MM

(LB/MMBTU)

0.085

0.100

0.088

0.085

0.084

0.088

0.085

0.089

0.087

0.098

0.085

0.088

0.090

0.087

0.090

0.090

0.084

0.083

0.082

0.083

0.083

0.087

0.087

0.095

0.087

0.084

0.083

0.086

0.091

0.090

0.094

0.093

0.086

0.089

0.087

0.084

0.087

0.085

0.084

0.084

0.090

0.088

0.086

0.088

0.083

0.083

0.083

0.084

0.082

0.086

NOX#MM60

(LB/MMBTU)

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

BAGPR£SA

(inW

5.18

5.22

5.25

5.14

5.20

5.16

5.22

5.16

5.24

5.10

5.17

5.21

5.14

5.31

5.01

5.24

5.11

5.20

5.09

5.08

5.11

5.08

5.21

5.16

5.23

5.05

5.16

5.04

5.10

5.08

5.08

5.09

5.06

5.18

5.06

5.16

5.07

5.18

5.04

5.10

5.14

5.08

5.07

5.17

5.04

5.12

5.18

4.94

5.08

4.97

BAGPRESB

(inw

4.90

4.90

4.92

4.89

4.95

4.88

4.94

4.90

4.95

4.70

4.84

4. 91

4.93

5.07

4.73

4.96

4.78

4.85

4.71

4.68

4.69

4.86

5.07

4.91

4.93

4.71

4.84

4.72

4. 80

4.77

4.76

4.77

4. 80

4.88

4.76

4.87

4.74

4.86

4.63

4.79

4.81

4.67

4.84

4.87

4.65

4.83

4.94

4.59

4.70

4.63

85



Plant Name: I:KSP Page: 2

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site Nam.. : UNIT03 Time of Report: 08/18/05 13:03

Data Ave"aging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW l"LOWSCl"H S02#/MM CO#/MM NOX#MM60 BAGPRI:SA BAGPRI:SB.........
Date Time (PI:RCI:NT (MW (SCl"H (LB/MMBTU) (LB/MMBTU) (LB/MMBTUl (inW (inW

08/17 /O~, 09:01 14.3 288.3 3.9461:+07 0.177 0.083 0.08 5.15 4.82

09:02 13.4 288.6 3.9531:+07 0.178 0.083 0.08 4.91 4.51

09:03 14.5 289.0 3.9481:+07 0.176 0.082 0.08 5.17 4.80

09:04 13.5 289.2 3.9591:+07 0.158 0.079 0.08 4.98 4.67

09:05 14.8 289.1 3.9781:+07 0.142 0.079 0.08 5.14 4.80

09:06 13.4 289.0 4.0101:+07 0.153 0.080 0.08 4.96 4.58

09:07 14.1 289.5 4.0141:+07 0.151 0.082 0.08 5.14 4.78

09:08 13.4 "289.6 4.0121:+07 0.161 0.083 0.08 5.01 4.60

09:09 14.4 289.3 4.0061:+07 0.177 0.083 0.08 5.13 4.77

09:10 14.3 289.8 4.0171:+07 0.155 0.082 0.08 5.16 4.90

09:11 13.6 290.5 4.0371:+07 0.169 0.085 0.08 5.03 4.70

09:12 14.1 290.8 4.0551:+07 0.178 0.084 0.08 5.13 4.78

09: 13 13.6 290.8 4.0581:+07 0.161 0.086 0.08 5.03 4.62

09: 14 14 .1 291.5 4.0461:+07 0.166 0.086 0.08 5.16 4.86

09:15 13.8 292.2 4.0521:+07 0.169 0.085 0.09 5.08 4.73

09:16 14.5 292.3 4.0771:+07 0.160 0.086 0.09 5.17 4.82

09:17 13.6 292.2 4.0861:+07 0.128 0.084 0.09 5.04 4.69

09:18 14.7 291.8 4.0951:+07 0.141 0.085 0.09 5.23 4.89

09:19 14.7 291.4 4.1191:+07 0.140 0.086 0.09 5.29 4.87

Average :c: 15.8 289.5 3.9581:+07 0.190 0.086

Mllximum = 19.9 292.3 4.1191:+07 0.262 0.100

Minimum = 13.4 288.2 3.9081:+07 0.128 0.079

possible Values 69 69 69 69 69

.,luded Values = 69 69 69 69 69.., Total 1091.7 19978.5 2.7311:+09 13.137 5.934

* - exc:1uded values (missing, OOC, invalid, suspect)

< - millsing

T - oul:-of-control

I - invalid

S - sUllpect

H - ex"eedance

F - sta,ck not operating

B - invalid (PADI:R)

U - miasing data substituted

-999 - millsing value

-888 - value could not be calculated
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0.08 5.12 4.80

0.09 5.31 5.07

0.08 4.91 4.51

69 69 69

69 69 69

5.61 353.36 331.30



Plant Name: EKSP

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Page: 1

Site Nam,,: UNIT03

Data Averaging Type: 1m

Time of Report: 08/18/05 13:04

Rolling Average Interval: 1

""-' Date

08/17/0!i

Time

10:06

10:07

10:08

10:09

10:10

10:11

10:12

10:13

10: 14

10:15

10:16

10: 17

10:18

10:19

10:20

10:21

10:22

10:23

10:24

10:25

10:26

10:27

10:28

10:29

10:30

10:31

10:32

10:33

10:34

10:35

10:36

10:37

10:38

10:39

10:40

10:41

10:42

10:43

10:44

10:45

10:46

10:47

10:48

10:49

10:50

10:51

10:52

10:53

10:54

10:55

OPACITY

(PERCENT

19.8

19.6

20.2

19.0

19.1

18.8

18.9

19.0

19.0

18.1

18.7

18.7

18.8

17.9

18.2

18.0

17.8

17.6

17.7

17.7

17.5

17.4

17.4

17.1

17.3

17.7

17.0

17.4

17.6

18.0

16.7

17.8

17.3

17.6

16.3

17.5

17.2

17.7

16.6

18.2

17.1

17.6

17.7

17.5

17.3

16.7

16.7

17.3

16. 3

16.9

LOADMW

(MW

287.5

287.7

287.4

286.9

286.7

286.9

287.1

287.3

287.3

287.4

287.7

288.3

288.7

288.8

289.7

289.7

289.3

288.6

287.9

287.3

287.1

287.4

287.7

287.9

288.3

288.1

287.9

287.2

286.4

286.1

286.3

286.4

286.4

286.7

287.5

288.4

289.3

289.6

289.8

289.8

289.5

289.1

288.7

288.1

287.6

287.3

287.2

287.3

287.5

288.8

FLOWSCFH

(SCFH

3.966E+07

3.964E+07

3.970E+07

3.969E+07

3.962E+07

3.964E+07

3.972E+07

3.972E+07

3.974E+07

3.975E+07

3.968E+07

3.963E+07

3.965E+07

3.967E+07

3.962E+07

3.950E+07

3.941E+07

3.929E+07

3.919E+07

3.932E+07

3.934E+07

3.928E+07

3.925E+07

3.928E+07

3.949E+07

3.957E+07

3.927E+07

3.916E+07

3.926E+07

3.934E+07

3.945E+07

3.947E+07

3.946E+07

3.954E+07

3.957B+07

3.948E+07

3.961E+07

3.973E+07

3.980E+07

3.986B+07

3.986E+07

3.986E+07

3.990E+07

3.991E+07

3.980E+07

3.979E+07

3.988E+07

3.986E+07

3.978E+07

3.983E+07

802#/MM

(LB/MMBTU)

0.176

0.177

0.184

0.203

0.188

0.203

0.218

0.197

0.193

0.197

0.208

0.187

0.177

0.210

0.204

0.225

0.217

0.201

0.213

0.204

0.196

0.189

0.188

0.177

0.209

0.215

0.197

0.206

0.211

0.201

0.215

0.235

0.202

0.202

0.206

0.191

0.181

0.182

0.173

0.172

0.173

0.161

0.150

0.167

0.154

0.143

0.154

0.143

0.151

0.147

87

CO#/MM

(LB/MMBTU)

0.082

0.082

0.088

0.089

0.083

0.088

0.085

0.083

0.086

0.085

0.086

0.085

0.082

0.084

0.086

0.087

0.086

0.082

0.081

0.079

0.085

0.078

0.078

0.079

0.085

0.081

0.080

0.084

0.087

0.079

0.091

0.085

0.082

0.083

0.081

0.080

0.080

0.080

0.079

0.079

0.080

0.079

0.079

0.080

0.078

0.079

0.078

0.079

0.079

0.080

NOX#MM60

(LB/MMBTU)

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

BAGPRESA

(inW

4.94

5.02

5.03

4.93

4.96

4.92

4.98

4.91

5.01

4.87

4.91

4.97

4.98

4.85

4.96

5.00

4.89

4.90

4.89

4.88

4.87

4.86

4.90

4.85

4.84

4.90

4.82

4.90

4.88

4.99

4.82

4.96

4.84

4.96

4.80

4.95

4.83

4.93

4.82

5.05

4.94

5.00

5.00

5.08

5.02

4.95

4.96

5.02

4.91

5.06

BAGPRESB

(inW

4.54

4.61

4.72

4.52

4.60

4.52

4.59

4.62

4.66

4.53

4.53

4.61

4.65

4.40

4.62

4.68

4.50

4.52

4.57

4.46

4.49

4.46

4.56

4.48

4.42

4.50

4.46

4.50

4.62

4.67

4.42

4.56

4.54

4.59

4.41

4.58

4.49

4.64

4.42

4.67

4.54

4.66

4.77

4.91

4.71

4.56

4.58

4.69

4.54

4.70



Plant NlllIle: EKSP Page: 2

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site Nazlle: UNIT03 Time of Report: 08/18/05 13: 04

Dat.a Ave,raging Type: 1m Rolling Average Interval: 1

OPACITY loOADMW P'loOWSCP'H S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB

.......... Pat.e Time (PERCENT (MW (SCl!'H (loB/MMBTU) (loB/MMBTU) (loB/MMBTU) (inW ) (inW

08/17/05 10:56 16.4 289.5 4.002E+07 0.153 0.078 0.09 4.96 4.53

10:57 16.5 289.6 4.017E+07 0.128 0.076 0.09 4.97 4.59

10:58 16.1 289.5 4.009E+07 0.131 0.078 0.09 4.99 4.61

10:59 15.6 289.5 4.002E+07 0.143 0.080 0.09 4.89 4.50

11:00 16.3 288.9 3.994E+07 0.150 0.079 0.09 5.05 4.73

11:01 16.1 288.2 3.994E+07 0.134 0.078 0.09 4.96 4.59

11:02 16.7 288.4 4.012E+07 0.132 0.079 0.09 5.04 4. 65

11:03 16.6 288.4 4.016E+07 0.132 0.078 0.09 5.01 4. 63

11: 04 16.0 288.5 4.009E+07 0.128 0.080 0.09 4.95 4.60

11:05 16.6 288.7 4.011E+07 0.128 0.082 0.09 5.08 4.78

11:06 16.4 288.5 4.019E+07 0.118 0.079 0.09 4.99 4. 56

11:07 16.5 289.2 4.021E+07 0.104 0.078 0.09 5.04 4.67

11:08 17.3 290.4 4.021E+07 0.098 0.078 0.09 5.06 4.66

11:09 16.5 291.1 4.021E+07 0.118 0.079 0.09 5.06 4. 86

11:10 16.9 291.1 4.021E+07 0.118 0.080 0.09 5.15 4. 86

11:11 15.9 291.0 4.025E+07 0.104 0.078 0.09 5.05 4. 61

11:12 16.7 290.5 4.038E+07 0.100 0.080 0.09 5.06 4. 77

11:13 16.8 290.5 4.041E+07 0.093 0.080 0.09 5.13 4. 77

11:14 15.6 290.6 4.042E+07 0.090 0.080 0.09 5.01 4.64

A.verage = 17.4 288.3 3.975E+07 0.171 0.081

t-faximum 20.2 291.1 4.042E+07 0.235 0.091

Minimum 15.6 286.1 3.916E+07 0.090 0.076

possible Values = 69 69 69 69 69

eluded Values 69 69 69 69 69..., Tot.al 1202.2 19895.3 2.743E+09 11.782 5.614

* - excluded values (missing, OOC, invalid, suspect)

< - mi,ssing

T - out-of-control

I - in"a1id

S - su"pect

H - exc:eedance

F - stuck not operating

B - in"alid (PADER)

U - minsing data substituted

-999 - minsing value

-888 - val.ue could not be calculated
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0.08 4.96 4.60

0.09 5.15 4.91

0.08 4. 80 4.40

69 69 69

69 69 69

5.82 341.99 317.23



Site Name: UNIT03

Data Averaging Type: 1m

Plant Name: EKSP

General Average Report

Reporting Period: 08/17/2005 to 06/17/2005

Page:

Time of Report: 08/18/05 13:04

Rolling Average Interval: 1

1

........ Date

08/17/05

Time

11:41

11: 42

11:43

11:44

11: 45

11:46

11:47

11: 48

11: 49

11: 50

11:51

11:52

11:53

11: 54

11:55

11: 56

11:57

11:58

11:59

12:00

12:01

12:02

12:03

12: 04

12:05

12:06

12:07

12: 08

12:09

12:10

12: 11

12: 12

12:13

12.14

12: 15

12:16

12:17

12:18

12: 19

12:20

12 :21

12:22

12:23

12: 24

12:25

12:26

12 :27

12:28

12:29

12:30

OPACITY

(PERCENT

21. 0

20.5

21.1

20.4

21.1

20.3

21.2

19.9

20.8

19.7

20.0

21. 5

20.1

19.8

19.4

19.2

lB.8

19.9

18.1

19.0

19.0

18.0

17.8

18.0

17.2

18.1

16.7

17.8

16.5

16.5

16.6

16.0

15.3

16.4

14.8

15.5

15.0

16.0

16.2

15.5

16.3

14.9

16.0

14.9

16.0

15.3

15.5

15.5

14.9

15.2

LOADMW

(MW

293.1

293.3

293.7

293.5

293.3

292.6

291. 5

291. 3

291.2

291.6

291. 7

291. 7

292.3

293.3

293.1

292.8

292.2

292.1

291.4

291. 3

290.8

290.1

289.6

289.5

290.0

289.8

289.6

289.6

289.5

289.0

288.4

288.6

289.0

289.3

289.6

289.5

289.7

290.0

289.9

289.5

289.6

289.6

289.7

290.0

290.0

290.0

289.9

289.4

288.6

266.0

FLOWSCFH

(SCFH

4.107E+07

4.106E+07

4.116E+07

4.130E+07

4.142E+07

4.142E+07

4.136E+07

4.136E+07

4.122E+07

4.135E+07

4.157E+07

4.159E+07

4.161E+07

4.149E+07

4.137E+07

4.145E+07

4.146E+07

4.143E+07

4.142E+07

4.127E+07

4.117E+07

4.101E+07

4.083E+07

4.059E+07

4.051E+07

4.051E+07

4.033E+07

4.010E+07

3.988E+07

3.977E+07

3.969E+07

3.956E+07

3.936E+07

3.911E+07

3.892E+07

3.877E+07

3.859E+07

3.852E+07

3.857E+07

3.856E+07

3.858E+07

3.866E+07

3.658E+07

3.856B+07

3.861E+07

3.866E+07

3.662E+07

3.657B+07

3.856E+07

3.663E+07

S02#/MM

(LB/MM1lTU)

0.059

0.061

0.064

0.054

0.053

0.072

0.066

0.068

0.064

0.058

0.059

0.058

0.058

0.062

0.064

0.050

0.041

0.031

0.029

0.029

0.032

0.030

0.031

0.038

0.049

0.066

0.061

0.063

0.077

0.075

0.069

0.078

0.092

0.102

0.121

0.130

0.150

0.138

0.168

0.174

0.175

0.176

0.157

0.171

0.184

0.186

0.189

0.174

0.170

0.165

CO#/MM

(LB/MM1lTU)

0.078

0.079

0.079

0.077

0.079

0.080

0.060

0.079

0.079

0.079

D.079

0.079

0.078

0.079

0.079

0.079

0.081

0.079

0.079

0.078

0.079

0.078

0.077

0.078

0.078

0.078

0.076

0.075

0.075

0.074

0.073

0.072

0.071

0.071

D.070

0.070

0.069

0.073

0.072

0.073

0.074

0.072

0.068

0.070

D.076

0.073

0.076

0.072

0.071

0.076

NOX#MM60

(LB/MM1lTU)

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

D.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

BAGPRESA

(inW

5.17

5.15

5.28

5.11

5.31

5.13

5.25

5.13

5.22

5.17

5.12

5.32

5.16

5.21

5.18

5.16

5.11

5.31

5.10

5.18

5.15

5.00

5.04

5.07

4.99

5.06

4.90

5.04

4.90

4.97

4.93

4.91

4.76

4.94

4.74

4.91

4.79

4.89

4.91

4.78

4.89

4.79

4.91

4.73

4.93

4.86

4.86

4.84

4.78

4.62

BAGPRBSB

(inw

4.81

4.72

4.94

4.76

4.93

4.71

4.85

4.81

4.94

4.79

4.76

4.92

4.84

4.95

4.79

4.78

4.80

4.96

4.67

4.86

4.84

4.63

4.70

4.73

4.67

4.72

4.56

4.78

4.62

4.71

4.66

4.54

4.39

4.60

4.4D

4.54

4.41

4.56

4.53

4.48

4.59

4.39

4.53

4.40

4.57

4.44

4.54

4.48

4.37

4.43
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Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site Namo: UNIT03 Time of Report: 08/18/05 13:04

Data Averaging Type: 1m Rolling Average Interval: 1

........ OPACITY LOADMW FLOWSCFH S02#/MM CO#/MM NOX#MM60 BAGPRE:;lA BAGPRESB

Date Time (PERCENT (MW (SCFH (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW (inW

08/17/0!; 12:31 15.5 287.8 3.880E+07 0.196 0.094 0.08 4.87 4.48

12:32 15.5 288.1 3.879E+07 0.193 0.087 0.08 4. 89 4.54

12:33 15.0 288.1 3.884E+07 0.165 0.077 0.08 4.79 4.34

12: 34 15.8 288.4 3.892E+07 0.148 0.071 0.08 4.93 4. 60

12 :35 15.9 288.5 3.886E+07 0.140 0.073 0.08 4.92 4.65

12:36 15.8 288.8 3.888E+07 0.148 0.077 0.08 4.86 4.49

12:37 16.0 288.8 3.905E+07 0.155 0.078 0.08 4.88 4.46

12:38 16.1 288.7 3.913E+07 0.143 0.074 0.08 4.86 4.54

12:39 15.4 288.2 3.896E+07 0.139 0.073 0.09 4.83 4.43

12:40 15.4 287.5 3.891E+07 0.118 0.072 0.09 4.80 4.51

12:41 16.1 286.8 3.884E+07 0.108 0.071 0.09 4.92 4.57

12:42 14.8 286.1 3.880E+07 0.126 0.078 0.09 4.78 4.35

12:43 16.0 285.5 3.875E+07 0.137 0.074 0.09 4.83 4.52

12:44 15.9 285.7 3.880E+07 0.132 0.082 0.09 4.94 4.57

12:45 14 .4 285.8 3.895E+07 0.145 0.078 0.09 4.73 4.36

12:46 15.2 285.8 3.897E+07 0.148 0.076 0.09 4.88 4.50

12:47 14.9 285.2 3.894E+07 0.142 0.077 0.08 4.78 4.35

12:48 15.6 284.4 3.889E+07 0.120 0.076 0.09 4.86 4.57

12:49 14.9 284.4 3.884E+07 0.107 0.072 0.08 4.76 4.46

A'\Terage 17.2 289.6 3.981E+07 0.106 0.076

M,!lximum = 21.5 293.7 4.161E+07 0.196 0.094

Minimum. : 14.4 284.4 3.852E+07 0.029 0.068

possible Ya1ues 69 69 69 69 69

~luded Ya1ues 69 69 69 69 69,..,. Total 1183.6 19985.6 2.747E+09 7.302 5.252

.. - ex"luded values (missing, OOC, invalid, suspect)

<: - min:sing

T - Oulo-of-contro1

I - in"a1id

S - sUllpect

H - exc:eedance

!' - stuck not operating

B - im'alid (PADER)

U - millsing data substituted

-999 - millsing value

-888 - val.ue could not be calculated
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0.09 4.97 4.62

0.10 5.32 4.96

0.08 4.73 4.34

69 69 69

69 69 69

6.22 342.98 318.70



8% Opacity

91



Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

..... Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 1-8.5% Date: 8/17/05 Start Time: 13:25

End Time: 14:34

DIAMETER OF NOZZLE: 0.190 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.97E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Pbar VOLUME OF MOISTURE: 113.0 VIc

GAS METER Y-FACTOR: 1.01 Y PIrOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 583.421

A·1 5.0 586.7 1.60 1.40 90 89 174 31.85 78.3

2 5.0 589.9 1.60 1.40 91 89 175 13.8 5.3 -1.20 31.87 78.4

3 5.0 592.917 1.40 1.20 92 87 175 29.82 73.3
592.917

B·,l 5.0 596.0 1.50 1.30 92 88 174 30.84 75.8
2 5.0 599.1 1.50 1.30 92 88 175 30.86 75.9

3 5.0 602.095 1.30 1.10 94 89 175 28.73 70.6

602.095

C-1 5.0 605.3 1.60 1.40 95 90 174 31.85 78.3.....
2 5.0 608.5 1.60 1.40 95 90 175 31.87 78.4

3 5.0 611.403 1.30 1.10 95 90 175 28.73 70.6

611.403

D-1 5.0 614.4 1.50 1.30 95 91 175 30.86 75.9

2 5.0 617.6 1.50 1.30 96 91 175 30.86 75.9
3 5.0 620.460 1.30 1.10 96 91 175 28.73 70.6-RESULU IT VM SQRTPI1 PM TM TS CO2 02 STATIC SDE VEL

60.0 37.039 1.214 1.275 92 175 13.8 5.3 -1.20 30.57 75.2
net net avg avg avg avg avg avg avg avg ft/sec

P = 29.61 Vm(std) = 35.650 Vw(std) = 5.322 %M= 12.99s

B = 0.130 Md= 30.42 M= 28.81 %EA= 33.01ws s

STACK GAS VELOCITY = 75.2 AFPS V, PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,510 AFPM Weight,mg= 25.2

STACK GAS VOLUME = 570,895 DSCFM Qstd GR/DSCF= 0.011

STACK GAS VOLUME = 796,991 ACFM Q. LBS/MMBTU= 0.020

ISOKINETIC RATIO = 93.5 %
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Catalyst Air Management, Inc.
Mlethod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 2-8.5% Date: 8/17/05 Start Time: 14:52

End Time: 16:01

DIAMETER OF NOZZLE: 0.190 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.97E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Pbar VOLUME OF MOISTURE: 110.0 VIc

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 620.711

A-I 5.0 623.9 1.50 1.30 93 90 175 30.86 75.8

2 5.0 627.0 1.50 1.30 94 90 175 13.8 5.2 -1.20 30.86 75.8

3 5.0 629.935 1.30 1.10 94 90 175 28.73 70.6

629.935

B-1 5.0 633.2 1.60 1.40 93 90 175 31.87 78.3

2 5.0 636.3 1.50 1.30 95 91 176 30.89 75.9

3 5.0 639.286 1.30 1.10 96 92 175 28.73 70.6

639.286..,.. C-l 5.0 642.5 1.50 1.30 96 92 174 30.84 75.8

:2 5.0 645.6 1.50 1.30 97 92 175 30.86 75.8

3 5.0 648.511 1.30 1.10 97 92 175 28.73 70.6

648.511

D-1 5.0 651.7 1.60 1.40 96 90 174 31.85 78.3

2 5.0 655.0 1.60 1.40 97 91 174 31.85 78.3
:; 5.0 658.037 1.40 1.20 98 92 175 29.82 73.3-RESULn IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL

60.0 37.326 1.210 1.267 93 175 13.8 5.2 -1.20 30.49 74.9

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.61 Vm(std)= 35.812 Vw(std)= 5.181 %M= 12.64s

B = 0.126 ~= 30.42 M.= 28.85 %EA= 32.13ws

STACK GAS VELOCITY = 74.9 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,495 AFPM Weight, mg= 28.4

STACK GAS VOLUME = 571,183 DSCFM Qstd GRlDSCF= 0.012

STACK GAS VOLUME = 794,292 ACFM Q. LBSIMMBTU = 0.023

ISOKINETIC RATIO = 93.8 %
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Catalyst Air Management, Inc.
Mdhod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 3-8.5% Date: 8/17/05 Start Time: 16:21

End Time: 17:28

DIAMETER OF NOZZLE: 0.185 STACK DIAMETER == 180 in

AREA OF NOZZLE: 1.87E-04 An STACKAREA== 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.70 Pbar VOLUME OF MOISTURE: 111.0 VIc

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 658.508

A-I 5.0 550.5 1.60 1.30 95 92 173 31.82 78.3
" 5.0 553.6 1.60 1.30 95 92 173 13.9 5.2 ·1.20 31.82 78.3.<:.

~, 5.0 5560404 lAO 1.10 96 92 172 29.75 73.1

5560404

H·1 5.0 559.4 1.50 1.20 96 92 173 30.81 75.8
2 5.0 562.3 1.50 1.20 98 93 172 30.79 75.7

3 5.0 565.156 1.30 1.00 98 93 171 28.64 7004
565.156.., C- 5.0 568.1 1.60 1.30 97 93 172 31.80 78.2

2 5.0 571.2 1.60 1.30 98 93 172 31.80 78.2
3 5.0 574.132 1.30 1.00 98 93 171 28.64 7004

574.132

D-l 5.0 577.2 1.60 1.30 97 93 172 31.80 78.2

2 5.0 580.3 1.50 1.20 98 93 172 30.79 75.7
3 5.0 694.741 1.30 1.00 98 93 171 28.64 70.4-RESULn IT VM SQ RTPTI PM TM TS CO2 02 STATIC SDE VEL

60.0 36.233 1.217 1.183 95 172 13.9 .5.2 -1.20 30.59 75.2
net net avg avg avg avg avg avg avg avg ftlsec

P== 29.61 Vm(std) == 34.657 Vw(std) == 5.228 %M== 13.11s

Bws == 0.131 Md == 30043 M,== 28.80 %EA== 32.18

STACK GAS VELOCITY == 75.2 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY == 4,513 AFPM Weight, mg == 30.6

STACK GAS VOLUME == 572,992 DSCFM Qstd GRlDSCF== 0.014

STACK GAS VOLUME == 797,534 ACFM Q. LBSIMMBTU== 0.025

ISOKlNETIC RATIO == 95.5 %



C:ATALVST AIR MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

EKPc

M-S

Pitot No. Gr4 m J
Nozzle No. 0 c.t-=--=-.,----
Nozzle On. O. lq 0

TC No. CAM - 01
Ps ·~9.]Q

AmbientTemp ~.~~"iS-=--_

Static - II z..

Filter Number
--':::-.....<..............~~-

Initial Leak (Samp.)
Initial Leak (Pitot)

--''''-7''-'~:-r-----

Final Leak (Samp.) 0, OCXO(@Co' (
Final Leak (Pitot) ---J,.OLJI.IA"""j~(~5--:-tJ__

O~QCo/I

iJ2.5"'

/(::O.Ql

POINT
TIME

ACTUAL RUN METER
STACK PROBE OVEN METER OF EXIT

bP bh OF OF OF IN OUT OF VAC

1)-1 5' 5"'%<0,7 ,to LLf 174 lLfS- 2.5] ~ 0 )}9 &.G, lie
2- J0 5'fA A , lc 14 i15 15b 757 c, ~9 C4 L I I 0

.3 ILl] i../ (CJeJ (g1O, LJ~o ,3 I I /15 7.L(Q 'l51 q~ q/ Co3 115>

!

COMMENTS: TNt Po ( 18~
.....,

2- /1 S"

3 6 95



CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2605 Byington-Solway Road
Knoxville, TN 37931

PI-ANT: :5P'-Z"- (DC_.lc· DATE: B /17 /0 s
SAMPLING TIME: (24 HR CLOCK) 13 ZS;-:::-/C13q-
SAMPLING LOCATION: t/~ I t 3
SAMPLING TYPE: "/'--->4'~<~4':"'c':"'"ZO/'-=r-.~-6""~"""e.------

ANALYTICAL METHOD: 3 7-c AMB. T@i&iP (JF) Bts
TECHNICIAN: 4PVl? LItE£? / ZC:y~

; , I

INC. (865) 531-0075

(865) 531·0750 Fax

RUN 1 2 3

Gi~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

VOLUME Fo (TESn=

READING
NET

READING
NET

READING
NET %C02

CO2

/3.'(5 /3.8 1..3.9 /3·8
02 Fuel Type I Fo (calc)

(NET IS ACTUAL MINUS / C;. I 6".3 /9./ 5·3 /l/ 5.3 5·3. RESIDUAL FUEL OIL ,.m
,ACTUAL COa) NA.1'URALGAs. 1.711

SYSTEM LEAK CHECK £
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

2{)·D/ 20. 0

'20·D / ZD·!)
BUBBLER~
BUBBLER \...Y

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) /BC::> //~ Z~ Z5'e::.
INITIAl. (ml) /00 /00 ...(;;;.- 25D
NET (",I) €?rc, /T 0 0 } 13· D

TOTALS /13·D

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

C-JJBZ- L( k~f
WEIGHED

BY BY

FINAL WEIGHT !L!Jcf32 /YI i'INAL WEIGHT /ca.b'1.3t::> /UI
INITIAL ;. OZ2.7 C;q

INITIAL
1/C8.b,9fFj JWEIGHT WEIGHT

DIFFERENCE D,02 C ) J#7
DIFFERENCE D -00«7

PARTICULATE '20.~ ~
PARTICULATE 1·7 ~ ICATCH CATCH

TOTAL PARTICULATE CATCH (mg)
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C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Final Leak (Samp.)

Final Leak (Pitot)
-""'-'-~---

Filter Number
-=-~~-=----,,--

Initial Leak (Samp.)
Initial Leak (Pitat)

-~~"i-rt---

Pitot No. (.',4/11 7
Nozzle No. _--!Af~'__
Nozzle On. 0,190

TC No. (AM -07
PB z:q, 10

Ambient Temp --,'8~lS:::...-_

Static - if z..Otd _
loS'S""1 Y1 t ,al

1(:: ,q/

[lCPc-

M-~

5Pu&toc.U
Client
Plant
Location
Test
Run

Date

Meter Box

~H

"
TIME STACK PROBE OVEN METER of EXIT

POINIT ACTUAL RUN METER ~P ~h of of of IN OUT OF VAC

fLfS2- (~2(J, 711
t1-t S- InZ3. q ,S- f,,3 ITt:;" "2.(,,13 241 o~ CiO t,.,LI itO

z- iD J)Z1,o i/~ 1,3 115 7t..{~ 7 Lfi -~'4 Cio lal- LO
J J5'OI IS' I,Z£1 q~S" ,J (, 1 11S ?_L{~ 1~';-1 qt. qo (01 IrO

i~IO CoZ-cLQ"?5"
[5 - I ?t') Ct>33 :z. ,f., /.4 17~ ZQ) LS3 q.~ qo ~5 J i tJ

L. 7-<; Cn3<O,3 1.5"" L') 11(~ 7<;1 254 tls-- ql ~l.- i .0
-.-J J57...~ 30 {P:3C1 .75'1<'- I,J I J 11<;- 7L1i ~71:J Lli<c qz., G,t /,0.., i57..cg co.~q ,7.~<a
C-I 35" (~tl '2. ~ ,-« /.1 L1 t.f Z..l·17 2~ CG, cl (Pro / I 0

Z. L(O {fJ L:5".(.., ,<} LJ 17c:; 745" ZSS c:: 7 ~ Z &'1 1,0
") I5"'Lf3 45 (~LI x, s. I '''\ 1 I /7<:' 7.4~ z.S'O G'7 c:;~Z ft.J-s lJO

lIS'!&; (o4~.51\
D-( ""10 (n5"1 ," , , {p I, '/ /7£.1 7J/lb 7_~Z- t1(,., '1 0 ~J I, (J

L .<)'S- fn5'5.o JI to Ii t./ rill 7~[ 7<;<; q7 c1{ ~o J .0
.3 Ibo I £00 (D~'()'7 J, L/ I, ? J1~ ?-<.{Cl Z~ ~ '1 L.- (eO 1.. 0

COMMENTS: ~P.J {..,.
l
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C:::ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2:505 Byington-Solway Road
Knoxville, TN 37931

PLANT: 5fi,t1t l'Uc..Jc DATE: £I.r!..-I oS-
SAMPLING TIME: (24 HR CLOCK) {452 - JlPO)

SAMPLING LOCATION: ~""'t 3
SAMPLING TYPE: 7...A~.~ V\C. c) &
AI\lALYTICAL METHOD

Z
: :3 ; 7t AMB?TEMP (OF) 88

TECHNICIAN: 0 ~'e I lop ;-~.;/,"-
i 'I

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fa (TEST)-

READING READING READING
%C02

CO2

13·B /3.3 /]5 /"8,B
02 Fuel Type I Fo (calcl

(NEi IS ACTUAl.. MINUS /1. 0 ~. Z- /qD 5·Z jq.2) S.Z S.Z RESIOUIJ,. FUEL otL '....
ACTUAl.COa> NATURAl.OAS 1.711

SYSTEM LEAK CHECK L
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

20. i) I Zo.O
21>. U I 2.0.0

BUBBLER UJ
BUBBLER~~___

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL. (mil )8(0 JJ{P 7~ 7.S,,{::>
INITIAL (mil Joo /00 -e- ZSD
NET (.'I1I) t3(P 1&:1 z.... (,.... 11f.:>. '0
TOTALS 110.0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTEH NO.
WEIGHED

BEAKER NO.

(!-/lf3Y 20 /3uMK WEIGHED

BY BY

FINAL WEIGHT /.DI83 //17 FINAL WEIGHT ID8, (03)3 /JtT
INITIAL [). Cf1i'l C,4

INITIAL loB, h7£13 1WEIGHT WEIGHT

DIFFERENCE 0.0239 /1r/ DIFFERtNCE n.oo(j'S:
PARTICULATE 2-3.9 I1"!T ~~~6~ULATE lis- -is>CATCH

TOTAL PARTICULATE CATCH (mg) Z-S. Y
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C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Metel" Box

6H

t:./(Pc

u- 3 STllK.-U
M-5'

___0=-'0
l ,ss-I YI ( I 0 I

K~ ,<t1...

Pitot No. (:AI'll 7
Nozzle No. 102-
Nozzle On. 0, i %r

TC No. 64M -07
PB Zet,7c)

Ambient Temp _9L.-'"O",--_
Static - I i 'Z-

Filter Number --""'-~_""1:...:.../-><..j?=::5":---:__
Initial Leak (Samp.) _(!)=--,,-='OO--=-O,--(CJr.rI-'.-II__

Initial Leak (Pitot) --=6,=Ct.....L.:~7-r-f-kl"7f-il__
OfA.ES"

Final Leak (Samp.) 0, OOD(@ l..j t/

Final Leak (Pitot) () k ((;) S'I
Oct@! ~"

TIME STACK PROBE OVEN METER OF EXIT
POltllT ACTUAL RUN METER t.P t.h of of of IN OUT of VAC

/&,U CoS15 S~~

}>ji 5 lPGJk7 LCo I , ::s IT) Z4~ 2..~ qS- qz. ~.;- J ,0

z- /0 (pc, t.{ , ~ LCd / c '3 113 2.48 253 qs- Cil- loj /to
-~ I&J&; IS" ("Co1t l(Pt t.Lf I , I 172, z,L.11 7_~ gl:, ql. {~ 7..- (.0

JfoJ~ (~Co111<OL
c-( W (p 70.1 1,5 j ,7_ 113 Zqg 250 c(o ere.. CoL( IrO

7_ 7_e::' (o7J,'6 1,5 I,L 177 ZL{~ 7_~J Co q) CDl. 1,0
J 1~5'3 30 ~o 7(" to3 LJ / "1 1.0 III 745i; 7~Z- c ~ q:s (Pi ( .0

.." i t~?~ ~I\1 to •(o'SL/
I~ - l s~ tt,IQ,1 L~ /,7, I1L l5<J L~5 GI, 93 G,Lj 1,(')

-, lio r,.,~'l,~ I. iD I? II Z_ ZL(~ ZS"'3 qcz> C\3 (P7..- I vO'--
-3 /7 II t.i.S- &'fj), 7 foS' 1, J 1n 1,71 Z'f1 ZS'3 q~ C13 Col I rO

11i3 (01)5 '1105
A- I 5D (nCX'X- <6 II~ [.) 177_ 1-5/ 7~ q7 Cl ) Co 5" flo

'(:.. ss toq J g t.5"' LZ.. If 7. 1.L../ <if 755' q~ ~) ~L. [·0
"5 17Z.<g C:>o toqi.l.74 \ 1.3 }() 171 ZLlCi 2<""~ q~ Cf3 (<)0 i .. a

COMMENTS::fM fJ I I~ 1)
....,
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C:::ATALYST AIR. MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2E>05 Byington-Solway Road
Knoxville, TN 37931

...... PLANT: 'sp...vt.-/oc.k. DATE: ~/-.llJo'5"""
SAMPLING TIME: (24 HR CLOCK) } <,7' - n 2-$ j} 3>
SAMPLING LOCATION: -0.l.,A...1o!~:..I~-e.i......;·:::'==::--_---- ICM
SAMPLING TYPE: --k-k~~leQ! B~ t7)
ANALYTICAL METHLOD: 3/S: AMi T~MP (OF) qo B/~
TECHNICIAN: eve. I lfclp J JGy/u,

RUN 1 2 3

G~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
V01.UME Fo (TEST)-

READING READING READING
%C02

CO2

/3.1 1:3·1 /3.'1 /3.9
02 Fuel Type I Fo (calcI

(Nn IS ACTUAL MINUS /1. / b.Z /q. / S.Z- ,tt./ S.l-. <:-21:>. RESIDUAL FUEL ou. ,....
ACTUALC0a> NATURAL GAS 1.71'

SYSTEM LEAK CHECK Q ¥L
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) ~2::-::0_.D_..:J_....::z..:;;...O_._O_BUBBLER
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 20.0 J 2J,). () BUBBLER---'- _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) /Bf!:3 11ft:::> 7- ZSS-
INITII\l.(ml) /00 /0 0 C::r 2..~-o

NET(ml) Be /(0 2- "5""" / !I.V

TOTALS /1/.0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

C-/{8~ zs- !3uo""k-
WEIGHED

BY BY

/03. hDff]
FINAL WEIGHT IlDOC/) /J1T FINAL WEIGHT ..,. '" /1-'ff,
INITIA. iD.91'1t.- (!.J4

INITIAL 10 3.5'73bWEIGHT WEIGHT

DIFFERENCE D.O/:J3> ~
DIFFERENCE 0.015"3

PARTICULATE /5.3 1"17 ~~~b~ULATE /):'3 bCATCH

TOTAL PARTICULATE CATCH (mg) 3D. b

100
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-Plant Naxne: BIeSP

General Average Report

',po",., '·"0', ••/"/,••, <0 ••/"/, ••,

Site N'llIle: tmZ7'03

Data A~eraging 7'yPe: llIl

,.....,
OPlICI7'Y

L01U>Mlf
PLOK'SCPl!

S02#IMM
CO#IMM

NOX#MM60

Date
2'illle

(PBRCBN'!' )

BAGPRBSA
BAGPRBSB

(Mlf
(SCPl!

)
(LBIMMa7'tT)

(LB/MMa7'U)
(LB IMMa7'tT)

08117/05
13:25

(inK'
(inK'

8.5
286.2

3. 883B+07
0.149

0.072
0.09

4.79
4. 49

13:27
8.4

286.5
3.885B+07

0.147
0.072

0.09
4.74

4.44

13 :28
8.8

286.4
3. 881B+07

0.152
0.073

0.08
4.85

4.55

13 :29
8.5

286.0
3.B72B+07

0.161
0.072

O.OB
4.80

4.42

13:30
B.4

285.8
3. 870B+07

0.137
0.070

0.08
4.72

4.36

13:31
8.6

285.5
3. 874B+07

0.174
0.073

0.09

13:32
B.6

285.3
3.878B+07

0.171

0,07, l'l
13:33

8.9
285.4

3.876Bt~1
13 :34



Site Name: UNIT03

Data Averaging Type: 1m

411'

Plant Name, EKSP

2( 010 General Average Report

Reporting Period, 08/17/2005 to 08/17/2005

Page:

Time of Report: 08/18/05 09:10

Rolling Average Interval: 1

1

Date

08/17/05

.......

Time

13:26

13:27

13: 28

13:29

13:30

13:31

13:32

13:33

13:34

13:35

13:36

13:37

13 :38

13:39

13:40

13:41

13:42

13:43

13:44

13:45

13:46

13:47

13:48

13:49

13:50

13:51

13:52

13:53

13,54

13:55

13,56

13,57

13:58

13,59

14,00

14,01

14 ,02

14,03

14,04

14,05

14:06

14:07

14,08

14,09

14,10

14:11

14,12

14: 13

14:14

14,15

OPACITY

(PERCENT )

8.5

8.4

8.8

8.5

8.4

8.6

8.6

8.9

8.9

8.6

8.5

8.5

8.9

8.3

8.6

8.2

8.7

8.1

8.7

8.8

8.9

8.9

8.3

8.9

8.3

8.6

9.0

8.6

8.9

8.4

8.6

8.2

8.7

8.6

8.3

8.6

8.4

8.1

8.1

8.2

8.4

8.3

8.4

8.7

8.6

8.4

8.7

8.6

8.4

8.7

LOADMW

(MW )

286.2

286.5

286.4

286.0

285.8

285.5

285.3

285.4

285.6

286.1

286.1

286.3

286.5

286.9

286.8

286.5

286.5

286.4

286.0

285.9

286.2

286.2

286.2

286.0

285.8

285.8

285.5

284.9

284.6

284.5

284.2

284.2

284.2

284.2

284.2

284.2

284.3

284.6

284.6

284.5

284.2

284.3

284.7

285.2

285.6

285.4

285.4

285.5

285.6

285.2

FLOWSCFH

(SCFH )

3.883E+07

3.885E+07

3.881E+07

3.872E+07

3.870E+07

3.874E+07

3.878E+07

3.876E+07

3.878E+07

3.895E+07

3.905E+07

3.901E+07

3.896E+07

3.894E+07

3.892E+07

3.895E+07

3.899E+07

3.895E+07

3.895E+07

3.895E+07

3.906E+07

3.909E+07

3.901E+07

3.892E+07

3.893E+07

3.896E+07

3.897E+07

3.905E+07

3.895E+07

3.886E+07

3.892E+07

3.904E+07

3.921E+07

3. 911E+07

3.899E+07

3.894E+07

3.891E+07

3.895E+07

3.895E+07

3.887E+07

3.883E+07

3.887E+07

3.882E+07

3.874E+07

3.874E+07

3.884E+07

3.893E+07

3.883E+07

3.891E+07

3.902E+07

S02#/MM

(LB/MMBTU)

0.149

0.147

0.152

0.161

0.137

0.174

0.171

0.167

0.162

0.158

0.160

0.171

0.175

0.148

0.137

0.139

0.130

0.119

0.132

0.133

0.121

0.096

0.094

0.089

0.113

0.102

0.091

0.098

0.092

0.106

0.103

0.102

0.110

0.101

0.099

0.100

0.091

0.103

0.101

0.093

0.109

0.113

0.119

0.104

0.109

0.114

0.096

0.096

0.117

0.118

101

CO#/MM

(LB/MMBTU)

0.072

0.072

0.073

0.072

0.070

0.073

0.072

0.074

0.074

0.074

0.073

0.081

0.077

0.074

0.073

0.073

0.073

0.072

0.073

0.074

0.073

0.071

0.073

0.071

0.074

0.074

0.073

0.072

0.073

0.075

0.072

0.073

0.075

0.074

0.075

0.074

0.074

0.074

0.074

0.074

0.074

0.075

0.074

0.072

0.072

0.074

0.072

0.074

0.072

0.073

NOX#MM60

(LB/MMBTU)

0.09

0.09

0.08

0.08

0.08

0.09

0.08

0.09

0.09

0.08

0.08

0.08

0.08

0.08

0.09

0.08

0.08

0.08

0.08

0.08

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.08

0.09

0.09

0.09

0.09

0.09

0.09

0.09

0.09

BAGPRESA

(inW )

4.79

4.74

4.85

4.80

4.72

4.80

4.79

4.84

4.85

4.81

4.85

4.76

4.88

4.74

4.88

4.75

4.83

4.73

4.87

4.87

4.83

4.88

4.76

4.87

4.75

4.77

4.95

4.81

4.87

4.80

4.82

4.71

4.83

4.81

4.75

4.84

4.87

4.79

4.75

4.80

4.87

4.77

4.84

4.81

4.84

4.88

4.82

4.84

4.78

4.94

BAGPRESB

(inW )

4.49

4.44

4.55

4.42

4.36

4.47

4.44

4.44

4.48

4.43

4. 47

4.34

4.52

4.33

4.53

4.48

4.48

4.32

4.49

4.54

4.61

4.54

4.39

4.53

4.38

4.39

4.58

4.41

4.52

4.43

4.45

4.30

4.44

4.40

4.45

4.52

4.50

4.40

4.43

4.54

4.63

4.44

4.59

4.54

4.56

4.57

4.46

4.51

4.44

4.61



Plant Name: EKSP Page: 2

General Average Report

Reporting period: 08/17/2005 to 08/17/2005

Site Nar,e: UNIT03 Time of Report: 08/18/05 09:10

Data AVE!raging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW FLOI'ISCFH S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB
•......" Date Time (PERCENT (MW (SCFH (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW (inW

08/17/05 14: 16 8.1 284.8 3.898E+07 0.111 0.074 0.08 4.80 4.44

14: 17 8.3 284.6 3.893E+07 0.128 0.076 0.08 4.76 4.37

14: 18 8.7 284.7 3.898E+07 0.125 0.071 0.08 4.85 4.45

14: 19 8.4 285.0 3.900E+07 0.123 0.073 0.08 4.86 4.60

14:20 8.2 285.0 3.898E+07 0.129 0.074 0.08 4.78 4.52

14: 21 8.6 285.1 3.893E+07 0.115 0.072 0.08 4.91 4.58

14: 22 8.3 285.2 3.892E+07 0.122 0.074 0.08 4.79 4.37

14: 23 8.6 284.8 3.910E+07 0.120 0.072 0.08 4.90 4.56

14:24 8.4 284.9 3.923E+07 0.116 0.073 0.08 4.84 4.45

14: 2S 8.5 285.4 3.926E+07 0.125 0.073 0.08 4.84 4.50

14:26 8.4 285.5 3.916E+07 0.140 0.074 0.08 4.87 4.49

14: 27 8.4 285.9 3.917E+07 0.127 0.074 0.08 4.84 4.43

14 :28 8.6 286.1 3.925E+07 0.120 0.076 0.08 4.90 4.59

14 :29 8.5 286.0 3.925E+07 0.115 0.073 0.08 4.87 4.59

14: 30 8.5 285.6 3.918E+07 0.100 0.074 0.08 4.83 4.50

14: 31 8.7 285.4 3.903E+07 0.108 0.072 0.09 4.91 4.54

14:32 8.3 285.4 3.907E+07 0.095 0.072 0.09 4.79 4.37

14:33 8.4 285.4 3.914E+07 0.095 0.074 0.08 4.82 4.47

14: 34 8.4 285.4 3.907E+07 0.115 0.073 0.08 4.85 4.52

Jl.verage = 8.5 285.4 3.896E+07 0.121 0.073

Maximum 9.0 286.9 3.926E+07 0.175 0.081

Ninimum 8.1 284.2 3.870E+07 0.089 0.070

possible Values = 69 69 69 69 69

'luded Values 69 69 69 69 69

,."., Total 587.8 19693.0 2.688E+09 8.347 5.062

* - excluded values (missing, DOC, invalid, suspect)

< - missing

T - out-of-control

I - invalid

S - suspect

H - exceedance

F - stack not operating

B - in~alid (PADER)

U - missing data substituted

-999 - missing value

-888 - value could not be calculated

102

0.09 4.82 4.48

0.09 4.95 4.63

0.08 4.71 4.30

69 69 69

69 69 69

5.88 332.76 308.89



91 Plant Name: EKSP Page: 1

~VA 2- General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site Name: UNIT03 Time of Report: 08/18/05 09:11

Data Averaging Type: 1m Rolling Average Interval: 1

"- OPACITY LOADMW FLOWSCFH S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB

Date Time (PERCENT (MW ) (SCFH (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW (inW

08/17/05 14: 53 8.4 284.6 3.930E+07 0.089 0.075 0.09 4.86 4.47

14:54 8.3 284.7 3.929E+07 0.085 0.073 0.09 4.82 4.45

14:55 8.7 285.0 3.913E+07 0.087 0.072 0.09 4.96 4.57

14: 56 8.5 285.0 3.903E+07 0.086 0.072 0.09 4.90 4.59

14:57 8.5 284.8 3.9101!+07 0.084 0.072 0.09 4.87 4.52

14:58 8.9 284.7 3.924E+07 0.085 0.072 0.09 4.94 4.58

14: 59 8.6 284.9 3.937E+07 0.069 0.072 0.09 4.90 4.52

15:00 8.5 284.5 3.929E+07 0.082 0.073 0.09 4.86 4.50

15:01 8.8 284.0 3.914E+07 0.072 0.073 0.09 4.96 4.62

15:02 8.4 283.6 3.910E+07 0.061 0.072 0.09 4.87 4.52

15:03 8.8 283.5 3.916E+07 0.069 0.074 0.09 4.94 4.62

15:04 8.2 283.5 3.921E+07 0.068 0.074 0.09 ,4.81 4.46

15:05 8.8 283.3 3.911E+07 0.062 0.073 0.09 4.96 4.58

15:06 8.3 283.3 3.910E+07 0.063 0.072 0.09 4.87 4.59

15:07 8.9 283.6 3.923E+07 0.079 0.074 0.09 5.00 4.70

15:08 8.6 283.3 3.925E+07 0.085 0.074 0.09 4.89 4.53

15:09 8.5 283.0 3.932E+07 0.072 0.073 0.09 4.90 4.51

15:10 8.7 283.2 3.927E+07 0.073 0.074 0.09 5.00 4.65

15:11 8.4 283.3 3.9248+07 0.090 0.075 0.09 4.84 4.58

15:12 9.1 283.2 3.924E+07 0.095 0.074 0.09 5.03 4.76

15:13 8.6 283.4 3.912E+07 0.084 0.075 0.09 4.95 4.68

15:14 8.7 283.4 3.9088+07 0.089 0.073 0.09 4.93 4.67

15:15 9.1 283.4 3.916E+07 0.079 0.072 0.09 5.02 4.73

15:16 8.9 283.4 3.909E+07 0.083 0.073 0.09 5.02 4.73

<II'"
15:17 8.4 283.4 3.906E+07 0.079 0.073 0.09 4.94 4.64

15:18 8.7 283.4 3.920E+07 0.070 0.072 0.09 5.01 4.74

15:19 9.0 283.4 3.915E+07 0.067 0.072 0.09 5.02 4.73

15:20 9.2 283.4 3.902E+07 0.069 0.072 0.09 5.07 4.74

15:21 8.9 283.3 3.899E+07 0.065 0.071 0.09 5.04 4.70

15:22 8.7 283.2 3.911E+07 0.074 0.072 0.09 4.97 4.65

15:23 9.2 283.5 3.909E+07 0.075 0.072 0.09 5.09 4. 80

15:24 8.5 283.8 3.898E+07 0.074 0.073 0.09 5.02 4.77

15:25 8.7 284.0 3.904E+07 0.091 0.073 0.09 5.01 4.74

15:26 9.3 283.8 3.910E+07 0.080 0.072 0.09 5.14 4.87

15:27 9.0 283.4 3.910E+07 0.059 0.071 0.09 5.08 4.76

15:28 8.7 282.9 3.905E+07 0.062 0.074 0.09 5.04 4.74

15:29 8.6 282.7 3.897E+07 0.066 0.072 0.09 5.05 4.77

15:30 8.8 282.7 3.903E+07 0.056 0.072 0.09 5.16 4.89

15: 31 8.6 282.8 3.907E+07 0.050 0.071 0.09 5.05 4.78

15:32 8.8 283.0 3.906E+07 0.052 0.071 0.09 5.13 4.82

15:33 8.2 283.0 3.906E+07 0.073 0.071 0.09 4.99 4.67

15:34 9.0 283.3 3.903E+07 0.077 0.072 0.09 5.15 4.81

15:35 8.4 283.9 3.908E+07 0.088 0.073 0.08 5.03 4.71

15:36 8.8 284.2 3.912E+07 0.099 0.071 0.08 5.14 4.81

15:37 8.5 284.1 3.910E+07 0.091 0.072 0.08 5.08 4.73

15:38 8.7 283.8 3.912E+07 0.079 0.071 0.09 5.10 4.79

15:39 9.1 283.8 3.915E+07 0.086 0.071 0.08 5.12 4.88

15:40 9.3 284.2 3.914E+07 0.090 0.071 0.09 5.18 4.93

15,: 41 8.6 284.2 3.917E+07 0.092 0.072 0.08 5.05 4.79

15:42 9.2 284.3 3.923E+07 0.097 0.071 0.08 5.19 4.95

"-,,

103



Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site NlUle: UNIT03 Time of Report: 08/18/05 09:11

Data Av"raging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW l!'LOWSCl!'H S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB
,~ Date Time (PERCENT (MW (SCl!'H (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW (inW

08/17/(15 15 :43 8.5 284.7 3.923E+07 0.106 0.071 0.08 5.06 4.81

15 :44 9.3 285.7 3.917E+07 0.119 0.070 0.08 5.26 4.99

15:45 8.5 286.5 3.918E+07 0.101 0.069 0.08 5.03 4.69

15:46 9.1 286.4 3.920E+07 0.100 0.070 0.08 5.17 4.82

15.47 8.5 286.8 3.926E+07 0.096 0.068 0.08 5.13 4.78

15:48 8.2 287.4 3.937E+07 0.100 0.068 0.09 5.02 4.72

15:49 8.7 287.6 3.934E+07 0.115 0.068 0.09 5.20 4.93

15:50 8.4 287.3 3.923E+07 0.128 0.070 0.08 5.08 4.83

15:51 9.1 287.3 3.919E+07 0.127 0.070 0.08 5.28 5.05

15:52 8.7 286.9 3.918E+07 0.128 0.070 0.09 5.07 4.77

15:53 9.2 286.1 3.923E+07 0.120 0.070 0.08 5.21 4.90

15:54 8.4 285.9 3.922E+07 0.126 0.070 0.08 5.06 4.78

15:55 9.0 286.0 3.908E+07 0.126 0.069 0.08 5.23 4.99

15:56 8.7 285.9 3.911E+07 0.124 0.070 0.08 5.16 4.92

15:57 9.1 286.0 3.912E+07 0.132 0.070 0.08 5.22 5.00

15:58 8.9 285.9 3.899E+07 0.139 0.070 0.09 5.28 5.05

15:59 9.0 286.1 3.899E+07 0.116 0.069 0.09 5.21 4.95

16:00 9.8 286.1 3.900E+07 0.130 0.070 0.08 5.36 5.09

16:01 8.7 286.0 3.900E+07 0.128 0.068 0.08 5.16 4.92

.I't.verage 8.8 284.4 3.914E+07 0.089 0.072 0.09 5.05 4.74

;~aximwn =: 9.8 287.6 3.937E+07 0.139 0.075 0.09 5.36 5.09

l~inimwn 8.2 282.7 3.897E+07 0.050 0.068 0.08 4.81 4.45

possible Values 69 69 69 69 69 69 69 69

..,luded Values 69 69 69 69 69 69 69 69

Total 603.8 19625.0 2.701E+09 6.112 4.945 5.96 348.14 327.32
"lliolloll"

* - e,.cluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - invalid

S - suspect

H - eJcceedance

F - st:.ack not operating

B - invalid (PADER)

U - m,"ssing data substituted

-999 - mi.ssing value

-888 - value could not be calculated

10 ;}



site Nllllle: UNIT03

Data Averaging Type: 1m

Plant Name: EKSP

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Page:

Time of Report: 08/18/05 09:13

Rolling Average Interval: 1

1

'.....,., Date

08/17/e,5

Time

16:22

16:23

16:24

16:25

16:26

16:27

16:28

16:29

16:30

16:31

16:32

16:33

16: 34

16:35

16:36

16:37

16:38

16:39

16:40

16:41

16:42

16:43

16:44

16:45

16:46

16:47

16:48

16:49

16:50

16:51

16:52

16:53

16:54

16:55

16:56

16:57

16:58

16:59

17:00

17:01

17:02

17:03

17: 04

17:05

17: 06

17:07

17:08

17: 09

17:10

17:11

OPACITY

(PERCENT

8.6

8.8

8.4

8.8

8.3

8.2

8.5

8.5

8.2

8.8

9.1

8.4

8.9

8.2

8.6

8.4

9.0

8.2

9.1

8.3

8.7

8.3

8.4

8.2

8.6

8.4

8.5

8.5

8.9

8.4

8.1

9.0

8.3

8.5

8.4

8.6

8.7

8.4

8.1

8.6

8.1

8.9

8.1

8.7

8.4

8.8

8.4

8.2

8.2

8.7

LOADMW

(MW

287.1

286.7

286.9

287.0

287.7

288.7

289.2

289.2

289.2

289.2

289.1

288.9

289.2

289.2

289.3

289.5

289.1

288.8

288.7

288.2

287.7

287.6

287.2

286.8

286.7

286.6

286.8

286.8

286.9

287.4

287.6

287.3

287.3

287.5

288.2

288.8

288.8

288.8

288.9

289.1

288.9

289.2

289.2

289.1

288.7

288.7

289.1

288.8

288.7

288.3

FLOWSCFH

(SCFH

3.906E+07

3.903E+07

3.911E+07

3.916E+07

3.913E+07

3.917E+07

3.915E+07

3.911E+07

3.912E+07

3.911E+07

3.909E+07

3.907E+07

3.916E+07

3.914E+07

3.913E+07

3.911E+07

3.905E+07

3.900E+07

3.901E+07

3.904E+07

3.897E+07

3.904E+07

3.905E+07

3.899E+07

3.898E+07

3.898E+07

3.910E+07

3.918E+07

3.908E+07

3.894E+07

3.896E+07

3.903E+07

3.911E+07

3.908E+07

3.903E+07

3.906E+07

3.917E+07

3.917E+07

3.910E+07

3.912E+07

3.912E+07

3.914E+07

3.915E+07

3.913E+07

3.912E+07

3.905E+07

3.907E+07

3.924E+07

3.925E+07

3.918E+07

S02#/MH

(LB/MMBTUl

0.161

0.150

0.150

0.157

0.135

0.167

0.182

0.191

0.190

0.173

0.155

0.164

0.161

0.184

0.172

0.203

0.211

0.202

0.200

0.183

0.182

0.181

0.183

0.182

0.172

0.181

0.190

0.205

0.195

0.179

0.208

0.225

0.232

0.227

0.231

0.215

0.198

0.204

0.200

0.206

0.226

0.205

0.197

0.216

0.212

0.203

0.192

0.198

0.193

0.209

CO#/MM

(LB/MMBTU)

0.071

0.068

0.067

0.068

0.070

0.071

0.069

0.071

0.070

0.070

0.068

0.068

0.068

0.069

0.069

0.070

0.070

0.069

0.068

0.069

0.069

0.068

0.067

0.068

0.066

0.066

0.068

0.070

0.068

0.068

0.069

0.069

0.072

0.069

0.070

0.068

0.068

0.067

0.068

0.068

0.069

0.067

0.068

0.069

0.067

0.067

0.067

0.068

0.067

0.067

NOX#MM60

{LB/MMBTU}

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

BAGPRESA

(inW

5.30

5.35

5.29

5.36

5.27

5.21

5.28

5.32

5.28

5.39

5.44

5.31

5.45

5.23

5.41

5.29

5.47

5.20

5.43

5.29

5.42

5.29

5.42

5.27

5.37

5.32

5.38

5.32

5.43

5.41

5.27

5.46

5.28

5.39

5.31

5.34

5.41

5.36

5.27

5.41

5.29

5.44

5.20

5.38

5.37

5.40

5.36

5.35

5.26

5.47

BAGPRESB

(inW

5.12

5.13

5.05

5.08

5.03

5.00

5.12

5.23

5.20

5.32

5.42

5.16

5.32

5.09

5.31

5.25

5.44

5.14

5.35

5.16

5.28

5.13

5.26

5.12

5.25

5.29

5.37

5.24

5.31

5.28

5.21

5.38

5.18

5.26

5.17

5.19

5.21

5.12

5.04

5.22

5.18

5.39

5.18

5.30

5.30

5.36

5.29

5.25

5.22

5.42
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Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 08/17/2005 to 08/17/2005

Site Name: UNIT03 Time of Report: 08/18/05 09:13

Data Averaging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW FLOWSCFH S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB
"'-" Time (PERCENT (MW {SCFH (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inWDate {inW

08/17/05 17:12 8.0 287.8 3.9l0E+07 0.206 0.067 0.08 5.23 5.14

17:13 9.0 287.4 3.897E+07 0.212 0.068 0.08 5.48 5.U

17:14 8.4 287.2 3.904B+07 0.259 0.071 0.08 5.29 5.n
17:15 8.9 287.6 3.910E+07 0.249 0.069 0.08 5.40 5.32

17.16 8.6 287.5 3.908E+07 0.247 0.067 0.08 5.34 5.25

17:17 8.6 288.3 3.900E+07 0.224 0.067 0.08 5.40 5.28

17:18 8.1 289.6 3.894E+07 0.223 0.067 0.08 5.26 5.10

17:19 8.4 290.2 3.896E+07 0.253 0.066 0.08 5.36 5.22

17:20 8.5 290.0 3.906E+07 0.248 0.066 0.08 5.30 5.23

17 :21 8.9 289.8 3.913E+07 0.244 0.066 0.08 5.48 5.42

17.22 8.0 289.7 3.9llE+07 0.248 0.067 0.08 5.24 5.17

17:23 9.4 289.7 3.906E+07 0.233 0.066 0.08 5.50 5.45

17:24 8.4 290.0 3.903E+07 0.222 0.066 0.08 5.31 5.23

17:25 8.8 290.1 3.898E+07 0.230 0.068 0.08 5.44 5.37

17 :26 8.5 290.3 3.906E+07 0.222 0.068 0.08 5.33 5.35

17:27 8.8 290.2 3.923E+07 0.221 0.067 0.08 5.39 5.36

17:28 8.7 289.8 3.924E+07 0.223 0.069 0.08 5.35 5.28

Average 8.5 288.5 3.908E+07 0.202 0.068

I«aximum 9.4 290.3 3.925E+07 0.259 0.072

Ilfinimum 8.0 286.6 3.894E+07 0.135 0.066

possible Values 67 67 67 67 67

Included Values = 67 67 67 67 67

Total = 571. 6 19327.9 2.619E+09 13.504 4.570

~
• - e:ccluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - invalid

S - suspect

H - e:2cceedance

F - sl:ack not operating

B - invalid (PADER)

u - mi.ssing data substituted

-999 - mi.ssing value

-888 - villue could not be calculated

lOG

0.08 5.35 5.24

0.08 5.50 5.45

0.08 5.20 5.00

67 67 67

67 67 67

5.40 358.34 351.11



6% Opacity
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Catalyst Air Management, Inc.
MI~thod 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~---'
Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 1-6% Date: 8/18/05 Start Time: 8:00

End Time: 9:09

DIAMETER OF NOZZIE: 0.190 STACK DIAMETER = 180 in

AREA OF NOZZIE: 1.97E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29040 Pbar VOLUME OF MOISTURE: 111.0 VIc

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 695.804

A-I 5.0 699.0 1.60 lAO 86 85 171 31.77 78.5

2 5.0 702.2 1.60 lAO 86 85 172 14.0 5.2 -1.20 31.80 78.5

3 5.0 705.105 1.30 1.10 87 84 171 28.64 70.7

705.105

B-1 5.0 708.3 1.60 lAO 88 85 171 31.77 78.5

2 5.0 711.5 1.60 lAO 89 86 172 31.80 78.5

3 5.0 714.339 1.30 1.10 90 86 172 28.66 70.8

714.339

C-l 5.0 717.4 1.50 1.30 90 87 171 30.77 76.0...,
:2 5.0 720.5 LSO 1.30 91 87 172 30.79 76.0

:3 5.0 723.392 1.30 1.10 91 87 172 28.66 70.8

723.392

D-l 5.0 726.5 1.60 lAO 92 87 171 31.77 78.5

2 5.0 729.8 1.60 lAO 92 87 172 31.80 78.5

3 5.0 732.718 1.30 1.10 93 88 170 28.62 70.7-RESULn IT VM SQRTPI1 PM TM TS CO2 02 STATIC SDE VEL
60.0 36.914 1.217 1.283 88 171 14.0 5.2 -1.20 30.57 75.5

net net avg avg avg avg avg avg avg avg ft/sec

P= 29.31 Vm(std)= 350405 Vw(std) = 5.228 %M= 12.87s

B = 0.129 M.i= 30045 M.= 28.85 %EA= 32.24ws

STACK GAS VELOCITY = 75.5 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,530 AFPM Weight,mg= 16.5

STACK GAS VOLUME = 571,374 DSCFM Qstd GRJDSCF= 0.007

STACK GAS VOLUME = 800,455 ACFM Q. LBS/MMBTU= 0.013

ISOKINETIC RATIO = 92.7 %
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Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

~....,.-
Unit Tested: Spurlock 3

Smnpling Location: Stack

Run No: 2-6% Date: 8/18/05 Start Time: 9:40

End Time: 10:49

DIAMETER OF NOZZLE: 0.185 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.87E-04 An STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29.40 Phar VOLUME OF MOISTURE: 111.0 Vic

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL- 732.964

A-I 5.0 736.1 1.60 1.30 90 88 171 31.77 78.5

2 5.0 739.2 1.60 1.30 91 88 172 14.0 5.2 -1.20 31.80 78.6

3 5.0 742.109 1.30 1.00 91 88 172 28.66 70.8

742.109

B-1 5.0 745.0 1.50 1.20 92 89 172 30.79 76.1
2 5.0 748.0 1.50 1.20 93 89 173 30.81 76.2

3 5.0 750.821 1.30 1.00 94 89 173 28.69 70.9

750.821

C·1 5.0 753.9 1.60 1.30 93 90 172 31.80 78.6
~M" 2 5.0 757.0 1.60 1.30 94 90 173 31.82 78.6

3 5.0 759.839 1.30 1.00 95 89 173 28.69 70.9

759.839

D·1 5.0 762.9 1.60 1.30 95 90 172 31.80 78.6

2 5.0 766.0 1.60 1.30 95 90 173 31.82 78.6
3 5.0 769.068 1.30 1.00 95 90 172 28.66 70.8-RESULn IT VM SQRTPIl PM TM TS CO2 02 STATIC SDE VEL

60.0 36.104 1.217 1.183 91 172 14.0 5.2 -1.20 30.59 75.6
net net avg avg avg avg avg avg avg avg ft/sec

P = 29.31 Vm(std)= 34.413 Vw(std)= 5.228 %M= 13.195

Bws = 0.132 ~= 30.45 M= 28.81 %EA= 32.245

STACK GAS VELOCITY = 75.6 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,536 AFPM Weight, mg= 16.5

STACK GAS VOLUME = 569,240 DSCFM Qstd GR/DSCF= 0.007

STACKGASVOLUME= 801,586 ACFM Q. LBSIMMBTU= 0.014

ISOKINETIC RATIO = 95.4 %
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Catalyst Air Management, Inc.
Method 5 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative
Unit Tested: Spurlock 3

Sampling Location: Stack

Run No: 3-6% Date: 8/18/05 Start Time: 11:10

End Time: 12:22

DIAMETER OF NOZZLE: 0.190 STACK DIAMETER = 180 in

AREA OF NOZZLE: 1.97E-04 Au STACK AREA = 176.7 sq. ft.

BAROMETRIC PRESSURE: 29,40 Pbar VOLUME OF MOISTURE: 110.0 VIc

GAS METER Y-FACTOR: 1.01 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL- 769,423

A-I 5.0 772.6 1.60 1,40 93 90 171 31.77 78.5

2 5.0 775.9 1.60 1,40 93 90 172 14.0 5.2 -1.20 31.80 78.5

3 5.0 778.811 1.30 1.10 94 90 173 28.69 70.8

778.811

H·l 5.0 782.0 1.60 1,40 94 90 171 31.77 78.5

2 5.0 785.1 1.50 1.30 95 90 172 30.79 76.0

3 5.0 788.010 1.30 1.10 96 91 172 28.66 70.8
788.010

C- 5.0 790.0 1.50 1.30 96 91 171 30.77 76.0..,
2 5.0 794.2 1.50 1.30 96 92 172 30.79 76.0

3 5.0 797.077 1.30 1.10 97 91 172 28.66 70.8

797.077

D··l 5.0 800.2 1.60 1,40 96 92 171 31.77 78.5

2 5.0 803.5 1.60 1,40 97 92 172 31.80 78.5
3 5.0 806.431 1.30 1.10 97 92 172 28.66 70.8-RESULn IT VM SQRTPTI PM TM TS CO2 02 STATIC SDE VEL

60.0 37.008 1.213 1.275 93 172 14.0 5.2 -1.20 30.50 75.3

net net avg avg avg avg avg avg avg avg ft/sec

Ps= 29.31 Vm(std) = 35.158 Vw(std) = 5.181 %M= 12.84

Bws = 0.128 ~= 30,45 M= 28.85 %EA= 32.24s

STACK GAS VELOCITY = 75.3 AFPS Vs PARTICULATE EMISSIONS

STACK GAS VELOCITY = 4,518 AFPM Weight,mg= 17.7

STACK GAS VOLUME == 569,763 DSCFM Qstd GRlDSCF== 0.008

STACK GAS VOLUME== 798,411 ACFM Q. LBS/MMBTU== 0.014

ISOKINETIC RATIO == 92.3 %
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CATALVST AIR MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

u- 3 STA-Git
M-S

010

Pitot No. eli fY) 7
Nozzle No. _Ll--'--L.-I__
Nozzle Dn. 0,190

TC No. CAM -01
Ps 2..9.40

Ambient Temp _15--",-'-=-1__

Static - I • l..

Filter Number C- II %b
Initial Leak (Samp.) 01 D60 (@ y;ii

Initial Leak (Pitot) OlA. ((} [/'
OA.tOJ tI

Final Leak (Samp.) Q, () 0 S-Q S-'I
Final Leak (Pitot) O(,l. (cl" II

OltQ5/1

((: PI I
TIME

POINT ACTUAL RUN METER
STACK

~P ~h OF
PROBE OVEN METER OF EXIT

OF OF IN OUT OF VAC

~.5"' lb~ 1\0
<;<5 (II I I 0

Z5"S 40
63 Cli

-Z5l 7c:z.. 'h 1

Z47 Z4'? 1)("
7 LfL/ ZLf5 ')) ("

I,:) " 170

l~) { , i I 7 J

i" f,LI )11
I to L~ 171-

Jln I,L( III
I (1'/ /,i..I 177

i.~ l,t.{ J71
I,L, I Ll nz-

J.~ I, I 1/7

L5 i I:) 17/
L,~ "3 ITl..

732,7JR

7(JS,105

{O~. 's
lil 5"
7/4.33CJ

..., 11 LI
'77-0:)

("qq 0
7n'l,'l

s
LO

lo
ZS

~ 00

'iIS
1Cf; 10

3

J

A -frl
Z.

B t-l
7

COMMENTS: .J-Nlf3 i i~ lo...,
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C:ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: 6pi.Lflloc:..lc DATE: £3 I ('0 lOS-
SAMPLING TIME: (24 HR CLOCK) 00o~·=-0-9ac;-
SAMPLING LOCATION: ........-"(""')~tJ.-::..:I_t!....-.,;3~_=-- _
SAMPLING TYPE: l",,-k k-C iA.d 6~ _
ANALYTICAL METHOD: :3 I S- AMB. "f'€MP (OF) e (
TECHNICIAN: Lo <>-e { tic 4> I 7Z(IK.

INC. (865) 531-0075

(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET
VOLUME Fo (TEST)

READING READING READING
NET O/OC02

CO2

/'-1.0I,/.D 1'-1.0 t-f· D
02 Fuel Type I Fa (calc)

(NET IS ACTUAL MINUS /q-l. S·l. (q.z. 5.2.- Ict·L 5.2- ,5.2- RESlDUAL FUEL OIL 1.210

ACTUAL COt) NATURAL GAS 1.71.

SYSTEM LEAK CHECK --'"'~~ _
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FIt'lIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

/1.6 I 11·8
20.0 I Zc.o

BUBBLER /h.

BUBBLER~~_

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAl- (mil 18 (0 lifo C ZS7
INITIAL (mil /00 /00 -f::7 250
NETiml) Be::, J~ L. -, I//.D
TOTALS /)/.0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKER NO.

c.. -11f5ro 20 B(fl~k
WEIGHED

BY BY

FINAl- WEIGHT l;,olhG ,;Pt7 FINAl WEIGHT Ijo[S.bt.fZ/ M"'t
INITIAL /,l)oro'1 CI4

INITIAL
I08,h3~WEIGHT WEIGHT

DIFFERENCE 0.00Q7 mT DIFFERENCE 0.0066
PARTICULATE

9·7 /117
PARTICULATE

{o·B BCATCH CATCH

/

TOTAL PARTICULATE CATCH (mg)
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C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

TIME
POINT ACTUAL RUN

PROBE OVEN METER OF EXIT
OF OF IN OUT OF VAC

Client
Plant
LOc8ltion
Test
Run
Date

Meter Box

~H

EI<Pc....

M-S

ot=o~__
1.551 Y1 I.Q \

J(=- ,~z...

METER

Pitot No. C!./l1""1 '7
Nozzle No. t0 Z-
Nozzle On. O. 115 5

TC N~~ ~;!ilh7

Am bient Tem p %5"
Static -- I. L

STACK
t,p t,h OF

Filter Number C~ t /8 1
Initial Leak (Samp.) O.OUOrCJ Co"

Initial Leak (Pitot) () fA.~5 /1

OlA @ '-I"
1':\ . ,(

Final Leak (Samp.) 0,0 oz. 'GJ 'I
Final Leak (Pitot) (}(A. re c. ../

OA/PSII

3 110t./CJ lee

Ii-I 50

13G,. I l.<b I.J 11' Z5"Lf 25"5'"" -40 %9> ~t[ J (J

7~1n.f) f.lD I, J '/.1 l:Sz.. z:s:s- C;~ Go to LI L'O

10
1;-

/)-.1
ql{O

C-I

COMMENTS: .IJv16
11" I
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C:ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PU\NT: ~P~1l IDe Ie DATE: 8 / /8/ 0;-
SAMPLING TIME: (24 HR CLOCK) D'1l{D~£Ci[q--

SAMPLING LOCATION:)f----,!,J-o'j~....::.LI_L+.,.....=3=-_..r_-----
SAMPLING TYPE: "" g'-lc"jg d !3a s....
ANALYTICAL METHOD~ 3/)s: AMB. fEMP (Of) 8.s-
TECHNICIAN: t..OlJ"'f { lie ,~ / :zc:(/~

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G'~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fa (TEST)=

READING READING READING
%C02

CO2
li-/.OIY·O I (-f.O N·D

02 &.2
Fuel Type

1

Fo (calc)

(NET IS ACTU,6J. MINUS 11.2.- 5·2 Iq. Z- S-.Z 1'1. l. 5·2- RESIDUAL FUEL OIL 1.21.

ACTUAL COl) NATURAL GAS 1.71.

SYSTEM LEAK CHECK e
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

/1··8 / ri.e
20.D / 20.0

BUBBLER .~
BUBBLER~

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) IB5 ;((,0 z ZS.s-
INITIA,.(ml) IDu lOO --& 2Sb
NET (r1') (39 Ie,") 7- S- J II· D
TOTAL.S JJJ.O

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTEH NO.
WEIGHED

l:lt:AI\t:R Nu.
WEIGHED

(!-//B7 BY oS- I3U()"".i:. BY

FINAL WEIGHT j,02..?.J /l'rr FINAL WEIGHT /o3,jc{qD /J1I
INITIAL /.or3'- M

INITIAL /03,NI'I JWEIGHT WEIGHT

DIFFEHENCE f).Oog9 rh, DIFFeRENCE O,007b
PARTICULATE 8.'1 /f17

PARTICULATE 7.l,,:, eCATCH CATCH

I

TOTAL PARTICULATE CATCH (mg)



C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

EJ<PC.
SPuftLo c.lt

ej-:3 $~L?i

1\1-S

Ql,0
_---'-,-=15-=~ Y, L 0 I

Pitot No. ell fl'1 7
Nozzle No. _k........I ........1__
Nozzle On. O. ierO

TC No. CAM - D1
PB zq .YO

Ambient Temp ~f{l-~-'--_

Static - l ,.l.-

Filter Number c... - I J88
Initial Leak (Samp.) D,ooo((iJ7 17

Initial Leak (Pitot) & fAG2~IJ
r)Uftj I'

Final Leak (Samp.) 0Iooof@5((
Final Leak (Pitot) Dt'\. r;;J Co' I

Qu.(aJ 7£/

COMMENTS: J]vl,P5 t l~~ &a
.....,.

Z- }fO

3 G 11.5

J( ~ .cr (
TIME STACK PROBE OVEN METER of EXIT

POINT ACTUAL RUN METER ~P ~h of of of IN OUT OF VAC

Iii'!> 7&H, '-I Z~
A-r S- 77"l,rc ilL, I. l /1/ 7L(3 'lllCf c"3 qo (,'4 t .0

" \0 715", q 1.<0 tLi 17~ 7 Lfl 7 Lfq C.~~ 40 (f)L. / ,()
-,

JlZ~ 15'" "7Ti> ~ '811 /,3 1f I 17J 75"( 7.C)5 c; L[ qo (OL:- 1~O')

itJI ,?'"611stl
11 -I 7--fJ 7"?i"l.,O i(Co I, L 1"11 7Lli5 75'1 qL[ Co &;,£) 1,0

Z~ 2S- I%~.I IS- 1.1 11 z.. Z-SO z53 ~--~ c 0 Co3 1.0
~~ tI t( C, ~() 7'i{~,CtO 1'\ I f 17~ 75i 751~ qfo qi ("z.. 1,0

II-W' IILfC) '7~~,OI 0
C-I J.;"" iql.O l.~ /" II I r4s- ltt g C1 fa ~ 1 (tJ<a I , (j

Z. "-10 7'1£..1,7 I. ,.:;- , '1; 1,7 -7L/£1 Z-.~ (C" C,l {,,3 it 0
.3 I lOt.{ L.{5 '7Q7 (~11 i ~~ I I 117 752- 7~ C,1 t J C,L l~o

/7..D7 1C(7 rn1
D-I 5?J <is'OO, 'L II tn I, ~ III Z-Lf9 7G,., eFtA q7- CoS- I,S-

2, SS- ~()'!,t5' toto I L IlL. ZS-l 7b7 q'l qz.- ~3 I ~~
.~ I I.z.z.. "0 ~oro,LI31 I 3 l.l j'7i ZS-3 ?':~ C11 qL.- Cnz.. I,S-

t=
~
t=

l= ··-h



C:ATALVST AIR MANAGEMENT,
Ail' Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: $ f'V-f'I. {DC Ie DATE: B / 18/ 0 S
SAMPLING TIME: (24 HR CLOCK) II J:3 - --rz~--
SAMPLING LOCATION: r--:~~~.,L:..L(-i-lf----'3::i'-_""'7r" _

SAMPLING TYPE: 1/A.'ki.I-~c Zc/ £&'A
AN,~LYTICAL METHOD: ~~ AMB.~P ()=) B7
TE(...HNICIAN: Let< ,L£/~Z. ,/ZC;Lb

INC. (865) 531-0075

(865) 531-0750 Fax

. RUN 1 2 3

GJ~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fa (TEST):

READING READING READING
O/OC02

CO2

02
Fuel Type

I
Fa (calc)

(NET IS ACTUAL MINUS REsiDUAL FUEL OIL 1.2..
ACTUAL COV NATURAL GAS 1.71.

SYSTEM LEAK CHECK / .47
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) ----!/=-'q'--'B=--.;/_'--'/'--q"-J~3- BUBBLER~
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 2D .0 / 2e.0 BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) /138 //0 t-, Z~
INITIA. (ml) /00 /00 .ft ZSD
NET (rnl) ~B /D (o to }fD.1:)
TOTALS 110.0

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTEF< NO.
WEIGHED

BEAKER NO.

(!-/IE/3 zL/ BlIQ... k
WEIGHED

BY BY

FINAL WEIGHT /'nlq§ Mi FINAL WEIGHT iDO.IJ'Df ~
INITIAL lOoclfa ~f4

INITIAL
joo, /2.73WEIGHT WEIGHT /

DIFFEF<ENCE .../!I..p. o. 0/'17 /lff
DIFFERENCE O.O°'l8

PARTICULATE It/. 'l .MI ~~~t~ULATE Z·8 -&CATCH

TOTAL PARTICULATE CATCH (mg) __)_7_·..,.:7_

116



Site NalILe: UNIT03

Data Ave,raging Type: 1m

/~ Plant Name: EKSP

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Page: 1

Time of Report: 08/18/05 13:00

Rolling Average Interval: 1

.~. Date

08/18/05

Time

08:01

08:02

08:03

08:04

08:05

08:06

08:07

08:08

08:09

08:10

08: 11

08: 12

08:13

08: 14

08:15

08: 16

08:17

08:18

08:19

08:20

08: 21

08:22

08:23

08: 24

08:25

08:26

08:27

08:28

08:29

08:30

08: 31

08:32

08:33

08:34

08:35

08:36

08:37

08:38

08: 39

08:40

08:41

08:42

08:43

08:44

08:45

08:46

08:47

08:48

08:49

08:50

OPACITY

(PERCENT

6.5

6.1

5.8

6.5

6.6

6.3

5.8

5.9

6.4

6.4

6.4

6.2

6.3

6.7

6.2

6.8

6.2

6.5

6.5

6.5

6.6

6.3

7.0

6.4

6.5

6.6

6.1

7.1

6.4

6.8

6.9

6.5

7.0

6.5

6.2

6.7

6.5

6.6

6.8

6.7

6.3

6.3

6.8

6.9

6.5

6.4

6.1

6.4

6.7

6.7

LOADMW

(MW

284.1

284.2

284.3

284.4

284.2

284.1

284.1

283.9

284.2

284.2

284.2

284.2

284.3

284.5

284.3

284.4

283.8

283.8

283.6

282.9

282.0

281.2

281.5

281. 6

282.0

282.2

282.3

282.4

282.4

282.1

282.0

282.2

281. 7

281.1

281. 2

281. 6

282.0

282.8

283.0

283.3

283.0

282.7

282.5

281. 9

281.7

281.0

280.8

281.1

281.4

281.4

I!'LOWSCFH

(SCI!'H

3.818E+07

3.821E+07

3.822E+07

3.810E+07

3.813E+07

3.822E+07

3.818E+07

3.820E+07

3.824E+07

3.823E+07

3.821E+07

3.824E+07

3.822E+07

3.822E+07

3.821E+07

3.821E+07

3.818E+07

3.819E+07

3.820E+07

3.814E+07

3.820E+07

3.828E+07

3.822E+07

3.822E+07

3.815E+07

3.799E+07

3.809E+07

3.826E+07

3.826E+07

3.818E+07

3.821E+07

3.821E+07

3.810E+07

3.809E+07

3.812E+07

3.810E+07

3.823E+07

3.833E+07

3.830E+07

3.829E+07

3.827E+07

3.826E+07

3.824E+07

3.826E+07

3.830E+07

3.829E+07

3.829E+07

3.833E+07

3.816E+07

3.813E+07

S02#/MM

(LB/MMBTU)

0.137

0.129

0.136

0.137

0.154

0.169

0.153

0.156

0.153

0.153

0.140

0.121

0.118

0.123

0.127

0.131

0.146

0.130

0.129

0.137

0.123

0.130

0.122

0.131

0.120

0.133

0.132

0.127

0.124

0.129

0.131

0.127

0.134

0.131

0.109

0.116

0.126

0.119

0.112

0.126

0.114

0.106

0.115

0.123

0.123

0.122

0.113

0.121

0.137

0.135

CO#/MM

(LB/MMBTU)

0.074

0.074

0.075

0.074

0.074

0.073

0.073

0.073

0.074

0.076

0.074

0.072

0.071

0.072

0.074

0.077

0.075

0.074

0.076

0.075

0.076

0.077

0.075

0.076

0.076

0.078

0.077

0.078

0.076

0.076

0.075

0.076

0.078

0.076

0.074

0.075

0.076

0.076

0.075

0.077

0.074

0.075

0.075

0.075

0.074

0.074

0.074

0.076

0.076

0.076

NOX#MM60

(LB/MMBTU)

0.08

0.08

0.07

0.08

0.07

0.08

0.08

0.07

0.07

0.07

0.07

0.08

0.08

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

BAGPRESA

(inW

5.14

4.90

4.80

5.05

5.04

4.96

4.65

4.73

5.00

4.96

5.10

5.03

5.05

5.13

5.00

5.20

4.94

5.09

4.98

5.02

5.03

4.87

5.16

4.96

5.05

5.08

4.97

5.19

4.95

5.11

5.12

4.98

5.25

4.98

4.84

5.12

4.99

4.99

5.06

5.04

4.93

4.78

5.04

5.11

5.02

5.00

4.77

4.93

5.03

4.97

BAGPRESB

(inW

5.20

4.88

4.75

5.03

5.08

4. 99

4.69

4.78

5.06

5.02

5.16

5.11

5.11

5.17

5.00

5.22

4.93

5.09

4.99

5.08

5.11

4.91

5.23

4.97

5.08

5.11

4.97

5.23

4.89

5.11

5.14

4.92

5.22

4.94

4.86

5.15

5.03

5.04

5.10

5.07

4.98

4.82

5.09

5.17

5.07

5.02

4.76

4. 92

5.02

4.99

11.7



Plant Name, EKSP Page: 2

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Site NaJI\'e: UNIT03 Time of Report: 08/18/05 13:00

Data Averaging Type: 1m Rolling Average Interval: 1

.......... OPACITY LOADMW P'LOWSCP'H S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB

Date Time (PERCENT (MW (SCP'H (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW (inW

08/18/05 08:51 7.0 282.4 3.837E+07 0.122 0.077 0.07 5.25 5.29

08:52 6.4 282.7 3.854E+07 0.122 0.077 0.08 4.88 4.88

08:53 6.8 282.7 3.847E+07 0.108 0.077 0.08 5.03 5.04

08:54 6.9 282.7 3.824E+07 0.108 0.075 0.08 5.15 5.16

08:55 6.8 282.7 3.828E+07 0.099 0.075 0.08 5.02 4.99

08:56 7.2 282.7 3.840E+07 0.096 0.074 0.08 5.25 5.26

08:57 6.5 282.7 3.840E+07 0.107 0.074 0.08 4.91 4.90

08:58 7.1 282.7 3.834E+07 0.123 0.078 0.08 5.14 5.16

08:59 7.0 282.7 3.843E+07 0.142 0.077 0.08 5.02 5.00

09:00 7.1 282.7 3.849E+07 0.123 0.076 0.08 5.10 5.07

09:01 7.5 282.6 3.850E+07 0.109 0.074 0.08 5.19 5.17

09:02 6.7 283.0 3.866E+07 0.123 0.075 0.07 4.94 4.95

09:03 7.0 283.0 3.860E+07 0.132 0.075 0.07 5.01 5.11

09:04 7.1 283.0 3.837E+07 0.138 0.075 0.07 4.98 5.17

09:05 6.5 282.8 3.832E+07 0.144 0.076 0.07 4.81 4.93

09:06 6.9 283.1 3.829E+07 0.140 0.077 0.07 4.95 5.09

09:07 6.6 283.4 3.829E+07 0.155 0.075 0.07 4.84 4.95

09:08 7.1 284.1 3.837E+07 0.154 0.075 0.07 5.02 5.12

09:09 7.1 284.9 3.839E+07 0.141 0.075 0.08 5.02 5.12

~"'verage 6.6 282.9 3.826E+07 0.129 0.075 0.08 5.01 5.04

I~aximum 7.5 284.9 3.866E+07 0.169 0.078 0.08 5.25 5.29

l.finimum 5.8 280.8 3.799E+07 0.096 0.071 0.07 4.65 4.69

possible Values 69 69 69 69 69 69 69 69

luded Values 69 69 69 69 69 69 69 69
......, Total 455.3 19516.7 2.640E+09 8.876 5.196 5.23 345.62 347.59

- e:ccluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - illvalid

S - suspect

H - e:cceedance

F - sjoack not operating

B - i"valid (PADER)

U - missing data substituted

- 999 - missing value

-888 - viilue could not be calculated
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Plant Name: EKSP

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Page: 1

Site Nane: UNIT03

Data Averaging Type: 1m

Time of Report: 08/18/05 13:01

Rolling Average Interval: 1

Date

08/18/05

Time

09: 41

09:42

09: 43

09 :44

09:45

09:46

09:47

09:48

09:49

09:50

09:51

09: 52

09:53

09: 54

09:55

09:56

09:57

09:58

09:59

10:00

10:01

10:02

10:03

10:04

10:05

10:06

10:07

10:08

10:09

10:10

10:11

10:12

10:13

10: 14

10:15

10:16

10:17

10:18

10:19

10:20

10: 21

10:22

10: 23

10:24

10:25

10:26

10:27

10: 28

10:29

10:30

OPACITY

{PERCENT

6.7

6.3

6.4

6.1

6.2

6.3

6.1

6.6

6.2

6.5

6.2

6.3

6.2

6.5

6.2

6.1

6.1

6.1

6.2

6.2

6.5

6.0

5.8

6.3

6.1

6.4

6.4

6.3

6.4

6.3

6.2

6.4

6.2

6.4

6.3

6.1

6.3

6.0

6.2

6.3

6.4

6.1

6.3

5.9

6.3

6.4

6.3

6.4

6.4

6.6

LOADMW

(MW )

283.0

283.1

283.8

283.5

282.6

282.2

282.3

282.3

281. 9

282.2

282.6

282.5

281. 7

281.1

281.0

280.6

280.1

280.2

280.3

281. 7

282.1

281. 7

282.1

282.2

281. 9

281.9

281. 7

281.9

281.8

281.6

281.9

281. 9

281. 8

281.4

281.4

281.2

280.3

279.8

279.6

280.0

280.3

281.6

281. 8

281. 4

281. 4

281. 4

281.1

281.0

280.6

280.0

FLOWSCFH

(SCFH

3.848E+07

3.847E+07

3.838E+07

3.844E+07

3.848E+07

3.847E+07

3.848E+07

3.845E+07

3.860E+07

3.866E+07

3.853E+07

3.854E+07

3.850E+07

3.852E+07

3.868E+07

3.874E+07

3.867E+07

3.858E+07

3.849E+07

3.846E+07

3.858E+07

3.861E+07

3.844E+07

3.828E+07

3.835E+07

3.853E+07

3.844E+07

3.827E+07

3.840E+07

3.850E+07

3.850E+07

3.847E+07

3.841E+07

3.841E+07

3.846E+07

3.847E+07

3.851E+07

3.849E+07

3.839E+07

3.841E+07

3.840E+07

3.834E+07

3.823E+07

3.815E+07

3.815E+07

3.819E+07

3.821E+07

3.825E+07

3.818E+07

3.812E+07

S02#/MM

(LB/MMBTU)

0.127

0.136

0.125

0.126

0.130

0.130

0.128

0.138

0.132

0.122

0.114

0.121

0.118

0.132

0.119

0.110

0.104

0.104

0.112

0.111

0.100

0.104

0.096

0.102

0.114

0.101

0.096

0.108

0.124

0.132

0.120

0.118

0.108

0.100

0.090

0.100

0.111

0.119

0.108

0.114

0.144

0.137

0.121

0.128

0.107

0.125

0.118

0.113

0.115

0.124

119

CO#/MM

(LB/MMBTU)

0.075

0.075

0.078

0.077

0.075

0.076

0.076

0.077

0.076

0.076

0.074

0.077

0.077

0.076

0.075

0.075

0.076

0.074

0.075

0.073

0.075

0.074

0.073

0.074

0.073

0.072

0.074

0.073

0.076

0.075

0.075

0.075

0.075

0.075

0.074

0.074

0.076

0.075

0.072

0.074

0.077

0.075

0.073

0.074

0.073

0.075

0.071

0.071

0.072

0.073

NOX#MM60

(LB/MMBTU)

0.08

0.07

0.07

0.08

0.08

0.08

0.07

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.07

0.08

0.07

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

BAGPRESA

(inW

5.14

4.99

5.05

4.87

4.98

5.03

4.96

5.18

4.95

5.13

5.02

5.06

4.99

5.22

5.08

5.00

4.83

5.04

4.97

5.01

5.13

4.90

4.71

5.02

4.97

5.11

4.95

5.04

5.03

5.05

4.94

5.08

5.03

5.06

5.03

4.86

5.06

4.85

4.96

4.96

5.02

4.91

5.02

4.84

5.04

5.09

5.05

5.03

5.08

5.13

BAGPRESB

{inW

5.19

5.06

5.20

5.00

5.10

5.17

5.04

5.26

4.96

5.17

5.02

5.06

4.92

5.19

5.07

5.02

4.92

5.16

5.04

5.06

5.24

4.86

4.82

5.14

5.09

5.22

5.01

5.07

5.13

5.13

5.01

5.15

5.12

5.15

5.06

4.87

5.05

4.85

4.95

4.95

5.05

4.91

5.03

4.83

5.03

5.06

4.97

4.99

5.10

5.18



Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Site Name: UNIT03 Time of Report: 08/18/05 13:01

Data Averaging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW FLOWSCFH S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB
"-"" Time {MW {SCFH (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) {inW (inWDate (PERCENT

oa/18/05 10: 31 6.4 279.9 3.813E+07 0.142 0.072 0.07 5.02 4. 99

10:32 6.4 280.0 3.822E+07 0.132 0.073 0.07 5.06 5.03

10:33 6.6 280.3 3.824E+07 0.146 0.073 0.07 5.10 5.13

10:34 6.3 280.4 3.809E+07 0.151 0.073 0.07 5.02 5.00

10:35 6.2 280.5 3.806E+07 0.152 0.072 0.07 4.90 4.91

10:36 6.4 281.1 3.810E+07 0.124 0.070 0.07 5.08 5.15

10:37 6.4 281.1 3.808E+07 0.119 0.072 0.07 4.96 5.02

10:38 6.0 281.1 3.810E+07 0.112 0.070 0.07 4.88 4.92

10:39 5.7 281.5 3.812E+07 0.126 0.071 0.07 4.63 4.64

10:40 6.0 282.6 3.807E+07 0.128 0.075 0.07 4.75 4.80

10:41 6.4 282.8 3.803E+07 0.129 0.074 0.07 5.09 5.14

10:42 6.2 282.4 3.800E+07 0.129 0.074 0.07 4.95 4.96

10:43 6.3 282.3 3.807E+07 0.109 0.071 0.07 5.03 5.07

10: 44 6.2 281. 9 3.807E+07 0.104 0.070 0.07 5.06 5.07

10:45 6.1 281. 9 3.808E+07 0.110 0.072 0.07 4.96 5.01

10:46 6.7 281. 6 3.810E+07 0.116 0.072 0.07 5.17 5.21

10:47 6.1 280.6 3.807E+07 0.128 0.072 0.07 5.01 4.97

10:48 5.9 279.9 3.816E+07 0.114 0.072 0.07 4.81 4.79

10:49 6.3 279.7 3.819E+07 0.120 0.075 0.07 4.99 5.01

Average = 6.3 281.4 3.834E+07 0.119 0.074

Maximum c 6.7 283.8 3.874E+07 0.152 0.078

Minimum = 5.7 279.6 3.800E+07 0.090 0.070

possible Values 69 69 69 69 69

eluded Values = 69 69 69 69 69

ilIllltltl Total 432.2 19419.5 2.646E+09 8.227 5.102

- eKcluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - illvalid

S - suspect

H - e,xceedance

F - stack not operating

B • i.llvalid (PADER)

U - missing data substituted

-999 - missing value

-888 - value could not be calculated

120

0.07 5.00 5.04

0.08 5.22 5.26

0.07 4.63 4.64

69 69 69

69 69 69

5.15 344.91 347.48



Site Name: UNIT03

Data Averaging Type: lDl

Plant Name: EKSP

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Page:

Time of Report: 08/18/05 13:02

Rolling Average Interval: 1

1

.~ Date

08/18/05

Time

11:11

11: 12

11:13

11: 14

11:15

11:16

11: 17

11:18

11:19

11:20

11 :21

11:22

11:23

11:24

11 :25

11:26

11:27

11:28

11:29

11:30

11:31

11:32

11:33

11:34

11:35

11: 36

11:37

11:38

11: 39

11:40

11:41

11:42

11:43

11:44

11:45

11:46

11:47

11:48

11:49

11:50

11:51

11:52

11:53

11:54

11:55

11:56

11:57

11:58

11:59

12: 00

OPACITY

(PERCENT

6.4

6.1

6.4

6.2

6.3

6.3

6.5

6.0

6.1

6.3

6.3

6.4

6.8

6.1

6.0

6.1

6.1

6.2

6.6

6.1

6.6

6.1

6.2

6.5

6.0

6.1

5.7

5.9

6.3

5.9

5.5

5.6

6.2

6.5

6.3

6.3

6.5

6.3

6.5

6.2

5.8

6.0

6.3

6.4

6.3

6.6

6.0

6.3

6.3

6.4

LOADMW

{MW

281. 6

281.8

281.6

281. 8

281.4

281. 0

280.4

280.4

280.6

281. 5

281.6

281. 9

281.9

281.9

282.0

282.2

281.8

281. 7

282.3

282.3

282.1

282.0

282.1

282.0

282.3

282.4

283.0

283.0

283.0

282.6

282.3

282.4

282.6

282.4

282.8

283.1

283.0

282.8

283.0

282.8

281.9

281. 8

281.5

281.5

281.6

282.3

283.4

283.3

283.0

283.1

FLOWSCFH

{SCFH

3.833E+07

3.827E+07

3.827E+07

3.833E+07

3.833E+07

3.829E+07

3.836E+07

3.830E+07

3.819E+07

3.821E+07

3.820E+07

3.822E+07

3.818E+07

3.821E+07

3.823E+07

3.811E+07

3.814E+07

3.B29E+07

3.835E+07

3.839E+07

3.835E+07

3.839E+07

3.845E+07

3.839E+07

3.836E+07

3.835E+07

3.829E+07

3.830E+07

3.842E+07

3.832E+07

3.834E+07

3.845E+07

3.844E+07

3.843E+07

3.832E+07

3.825E+07

3.824E+07

3.825E+07

3.835E+07

3.837E+07

3.825E+07

3.816E+07

3.820E+07

3.821E+07

3.827E+07

3.832E+07

3.836E+07

3.841E+07

3.849E+07

3.853E+07

S02#/MM

(LB/MKBTU)

0.129

0.131

0.133

0.134

0.121

0.111

0.113

0.105

0.102

0.116

0.120

0.100

0.116

0.127

0.125

0.115

0.119

0.119

0.110

0.125

0.117

0.122

0.118

0.123

0.119

0.120

0.141

0.129

0.131

0.119

0.108

0.112

0.116

0.123

0.120

0.107

0.135

0.137

0.121

0.131

0.162

0.150

0.141

0.121

0.117

0.116

0.117

0.123

0.120

0.107

121

CO#/MM

{LB/MKBTU}

0.071

0.069

0.073

0.073

0.072

0.071

0.070

0.070

0.071

0.070

0.072

0.070

0.070

0.072

0.070

0.069

0.069

0.069

0.069

0.072

0.069

0.074

?on
0.071

0.071

0.078

0.078

0.070

0.070

0.071

0.072

0.074

o. on
0.070

0.068

0.069

o.on
0.070

0.070

0.077

0.081

0.071

0.071

0.069

0.071

0.070

0.069

0.071

0.068

0.069

NOX#MM60

(LB/MKBTU)

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

0.07

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

0.07

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.08

0.08

0.08

0.08

0.07

0.07

0.08

0.08

0.08

0.08

0.08

BAGPRESA

(inw

5.13

5.02

5.12

4.99

4.94

4.95

5.07

4.89

4.95

5.04

5.05

5.02

5.21

4.92

4.88

4.96

4.90

5.00

5.14

4.90

5.14

5.00

5.05

5.14

4.97

5.02

4.69

4.85

5.06

4.77

4.60

4.70

5.02

5.03

5.02

5.10

5.08

4.98

5.09

4.96

4.71

4.92

5.00

4.96

5.07

5.13

4.90

5.03

5.03

5.13

BAGPRESB

(inW

5.15

5.04

5.16

5.03

4.99

5.02

5.18

4.94

5.01

5.09

5.09

5.06

5.27

4.94

4.94

5.01

4.99

5.09

5.22

4.92

5.22

5.06

5.11

5.20

4.96

5.04

4.74

4.95

5.16

4.82

4.69

4.78

5.09

5.07

5.04

5.12

5.09

5.07

5.19

5.18

4.85

5.06

5.16

5.05

5.15

5.22

4.93

5.06

5.07

5.21



Plant Name: EKSP Page: 2

General Average Report

Reporting Period: 08/18/2005 to 08/18/2005

Site NUle: UNIT03 Time of Report: 08/18/05 13:02

Data Ave,raging Type: 1m Rolling Average Interval: 1

OPACITY LOADMW P'LOWSCFH S02#/MM CO#/MM NOX#MM60 BAGPRESA BAGPRESB

"~ Date Time {PERCENT {MW (SCP'H (LB/MMBTU) (LB/MMBTU) (LB/MMBTU) (inW {inw

08/18/05 12:01 6.0 283.3 3.852E+07 0.119 0.069 0.08 4.92 5.02

12:02 6.4 282.5 3.837E+07 0.131 0.071 0.08 5.16 5.27

12: 03 5.8 281. 9 3.824E+07 0.127 0.069 0.08 4.86 4.96

12:04 6.2 281.8 3.826E+07 0.128 0.070 0.08 5.07 5.19

12:05 5.8 281. 5 3.825E+07 0.144 0.073 0.08 4.79 4.89

12:06 6.0 281. 8 3.828E+07 0.128 0.070 0.08 4.91 5.01

12: 07 5.9 281. 4 3. 828E+07 0.131 0.070 0.08 4.81 4.94

12:08 5.9 281.5 3.821E+07 0.140 0.071 0.08 4.87 4.99

12:09 6.4 281.5 3.825E+07 0.128 0.070 0.08 5.09 5.25

12:10 5.8 281.6 3.835E+07 0.132 0.071 0.08 4.82 4.94

12:11 5.6 282.0 3.838E+07 0.127 0.072 0.08 4.72 4.87

12:12 6.0 282.2 3.836E+07 0.137 0.071 0.08 4.91 5.05

12:13 6.4 282.2 3.830E+07 0.147 0.072 0.08 5.06 5.22

12: 14 5.9 282.0 3.830E+07 0.140 0.071 0.08 4.87 4.99

12:15 6.2 282.3 3.832E+07 0.140 0.079 0.08 4.99 5.11

12: 16 6.2 282.2 3.834E+07 0.137 0.074 0.08 5.01 5.04

12:17 6.4 282.3 3.830E+07 0.120 0.070 0.08 5.06 5.08

12: 18 6.2 282.3 3.832E+07 0.116 0.070 0.08 5.02 5.04

12:19 6.0 282.4 3.838E+07 0.118 0.073 0.08 4.94 5.03

12:20 6.2 282.6 3.832E+07 0.119 0.071 0.08 5.02 5.14

12:21 6.0 282.1 3.830E+07 0.110 0.071 0.08 4.97 5.06

12:22 5.9 281.4 3.837E+07 0.114 0.071 0.08 4.80 4.88

Average 6.2 282.1 3.831E+07 0.124 0.071

Maximum = 6.8 283.4 3.853E+07 0.162 0.081

~sible
Minimum 5.5 280.4 3.811E+07 0.100 0.068

Values = 72 72 72 72 72

Included Values 72 72 72 72 72

Total 444.6 20311.3 2.758E+09 8.928 5.122

- excluded values (missing, OOC, invalid, suspect)

< - missing

T - out-of-control

I - invalid

S - suspect

H - exceedance

F - stack not operating

B - invalid (PADER)

U - missing data substituted

-999 - missing value

-888 - value could not be calculated

0.08 4.97 5.05

0.08 5.21 5.27

0.07 4.60 4.69

72 72 72

72 72 72

5.52 357.90 363.44



APPENDIX 3
REFERENCE METHOD TEST RESULTS - PARTICULATE

Fly Ash Silo Baghouse
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Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3
Sampling Location: Flyash Silo Baghouse

Run No: 1 Date: 6/16/05 Start Time: 7:45

End Time: 8:57

DIAMETER OF NOZZLE: 0.280 STACK DIMENSIONS: 32.5 x 15 inches

AREA OF NOZZLE: 4.276E-04 Au AREA OF STACK: 3.4 sq. ft.

BAROMETRIC PRESSURE: 29.88 Pbar VOLUME OF MOISTURE: 34 Vic

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

169.286

A-I 2.5 170.9 0.16 0.90 68 68 88 9.36 23.1

2 2.5 172.0 0.15 0.85 69 69 93 0.0 20.9 0.11 9.11 22.5

3 2.5 173.5 0.16 0.90 68 68 94 9.41 23.2
4 2.5 174.9 0.16 0.90 69 69 94 9.41 23.2
5 2.5 176.099 0.18 1.00 69 69 87 9.92 24.5

176.099

B-1 2.5 177.5 0.18 1.00 69 69 91 9.96 24.6

2 2.5 179.0 0.18 1.00 69 69 95 9.99 24.7

3 2.5 180.5 0.20 1.10 69 69 96 10.55 26.0
4 2.5 181.6 0.15 0.85 69 69 94 9.12 22.5
5 2.5 183.277 0.19 1.05 70 70 91 10.23 25.2

183.277

C-I 2.5 184.8 0.20 1.10 70 70 95 10.54 26.0
2 2.5 186.2 0.17 0.96 70 70 97 9.73 24.0

3 2.5 187.6 0.17 0.96 70 70 98 9.74 24.0
4 2.5 189.2 0.19 1.05 71 71 96 10.28 25.4

5 2.5 190.548 0.18 1.00 71 71 91 9.96 24.6

190.548

D-I 2.5 191.9 0.16 0.90 71 71 93 9.41 23.2
2 2.5 193.4 0.19 1.05 72 72 99 10.31 25.4

3 2.5 194.8 0.15 0.85 72 72 100 9.17 22.6
4 2.5 196.1 0.17 0.96 72 72 101 9.77 24.1
5 2.5 197.593 0.16 0.90 73 73 99 9.46 23.3

197.593

E-I 2.5 199.0 0.18 1.00 73 73 99 10.03 24.7
2 2.5 200.4 0.18 1.00 73 73 104 10.08 24.9
3 2.5 201.9 0.18 1.00 74 74 103 10.07 24.8
4 2.5 203.2 0.15 0.85 74 74 101 9.17 22.6
5 2.5 204.547 0.15 0.73 74 74 92 9.10 22.4

RESULT~ TT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
62.5 35.261 0.414 0.954 71 96 0.0 20.9 0.11 9.75 24.1
net net avg avg avg avg avg avg avg avg ftlsec

P= 29.89 Vm(std) = 34.397 Vw(std) = 1.601 %M= 4.45•
Bw.= 0.044 M.J= 28.84 M,= 28.35

STACK GAS VELQCITY= 24.1 AFPS V, EMISSIONS

STACK GAS VELOCITY = 1,444 AFPM Weight, mg= 2.9

STACK GAS VOLUME = 4,452 DSCFM Gst4 GRlDSCF = 0.001

STACK GAS VOLUME = 4,909 ACFM Q. GRlDSCM= 0.046

1S0KINETIC RATIO = 98.3 % LBSIHR= 0.05

12 i1



Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3

Sampling Location: F1yash Silo Baghouse

Run No: 2 Date: 6/16/05 Start Time: 9:15

End Time: 10:17

DIAMETER OF NOZZLE: 0.280 STACK DIMENSIONS: 32.5 x 15 inches

AREA OF NOZZLE: 4.276E-04 An AREA OF STACK: 3.4 sq. ft.

BAROMETRIC PRESSURE: 29.88 Pbar VOLUME OF MOISTURE: 32 Vic

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

204.802

E-1 2.5 204.1 0.18 1.00 74 74 96 10.00 24.7

2 2.5 207.3 0.18 1.00 74 74 102 0.0 20.9 0.11 10.06 24.8

3 2.5 209.0 0.18 1.00 74 74 102 10.06 24.8
4 2.5 210.7 0.18 1.00 74 74 103 10.07 24.8

5 2.5 211.993 0.15 0.85 74 74 99 9.16 22.6

211.993

D-l 2.5 213.4 0.16 0.90 74 74 100 9.47 23.3

2 2.5 214.9 0.20 1.10 74 74 102 10.60 26.1

3 2.5 216.4 0.18 1.00 75 75 101 10.05 24.8

4 2.5 217.9 0.18 1.00 75 75 98 10.02 24.7

5 2.5 219.188 0.16 0.90 75 75 96 9.43 23.3

219.188

.."'" C-l 2.5 220.6 0.21 1.20 75 75 97 10.82 26.7

2 2.5 222.3 0.21 1.20 75 75 101 10.85 26.8
3 2.5 223.8 0.17 0.96 75 75 102 9.77 24.1

4 2.5 225.2 0.15 0.85 75 75 101 9.17 22.6

5 2.5 226.523 0.15 0.85 76 76 94 9.12 22.5

226.523

B-1 2.5 228.3 0.25 1.40 76 76 98 11.81 29.1
2 2.5 229.6 0.18 1.00 76 76 104 10.08 24.8

3 2.5 231.3 0.20 1.10 76 76 105 10.63 26.2
4 2.5 232.7 0.17 0.96 76 76 105 9.80 24.2

5 2.5 234.174 0.17 0.96 76 76 99 9.75 24.0
234.174

A-I 2.5 235.5 0.15 0.85 77 77 103 9.19 22.7
2 2.5 236.7 0.15 0.85 77 77 108 9.23 22.8

3 2.5 238.3 0.18 1.00 77 77 109 10.12 24.9

4 2.5 239.7 0.16 0.90 77 77 108 9.53 23.5
5 2.5 241.082 0.15 0.85 78 78 102 9.18 22.6

RESULTI IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
62.5 36.280 0.419 0.987 75 101 0.0 20.9 0.11 9.92 24.5

net net avg avg avg avg avg avg avg avg ft/sec

p= 29.89 Vm(std) = 35.087 Vw(std) = 1.507 %M= 4.12s

B = 0.041 Md= 28.84 M= 28.39ws 5

STACK GAS VELOCITY = 24.5 AFPS Vs EMISSIONS

STACK GAS VELOCITY = 1,467 AFPM Weight, mg= 1.9

STACK GAS VOLUME = 4,493 DSCFM Qstd GR/DSCF= 0.001

STACK GAS VOLUME = 4,988 ACFM Q. GRIDSCM = 0.029

ISOKINETIC RATIO = 99.4 % LBS/HR= 0.03

1') r-.:,,;)



Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3

Sampling Location: F1yash Silo Baghouse

Run No: 3 Date: 6/16/05 Start Time: 10:40

End Time: 11:53

DIAMETER OF NOZZLE: 0.280 STACK DIMENSIONS: 32.5 x 15 inches

AREA OF NOZZLE: 4.276E-04 An AREA OF STACK: 3.4 sq. ft.

BAROMETRIC PRESSURE: 29.88 Pbar VOLUME OF MOISTURE: 35 VIc

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL

241.734

A-I 2.5 243.1 0.16 0.90 78 78 99 9.46 23.3

2 2.5 244.5 0.17 0.96 78 78 106 0.0 20.9 9.81 24.2

3 2.5 246.1 0.19 1.05 78 78 106 0.12 10.37 25.6
4 2.5 247.4 0.15 0.85 78 78 103 9.19 22.7

5 2.5 248.832 0.15 0.85 78 78 96 9.13 22.5
248.832

B-1 2.5 250.3 0.21 1.20 79 79 100 10.84 26.8
2 2.5 252.1 0.22 1.25 79 79 104 11.14 27.5
3 2.5 253.5 0.19 1.05 79 79 104 10.35 25.5
4 2.5 255.1 0.17 0.96 79 79 104 9.79 24.2

5 2.5 256.479 0.16 0.90 80 80 92 9.40 23.2
256.479

'4lWll" C-l 2.5 257.9 0.17 0.96 80 80 99 9.75 24.1
2 2.5 259.3 0.18 1.00 80 80 103 10.07 24.8
3 2.5 260.8 0.18 1.00 80 80 103 10.07 24.8
4 2.5 262.1 0.15 0.85 80 80 101 9.17 22.6
5 2.5 263.732 0.18 1.00 80 80 97 10.01 24.7

263.732

D-1 2.5 265.2 0.20 1.10 80 80 97 10.55 26.0
2 2.5 266.8 0.20 1.10 80 80 101 10.59 26.1
3 2.5 268.3 0.18 1.00 80 80 102 10.06 24.8
4 2.5 269.8 0.18 1.00 80 80 102 10.06 24.8

5 2.5 271.227 0.15 0.85 80 80 98 9.15 22.6
271.227

D-l 2.5 272.5 0.17 0.96 80 80 98 9.74 24.0
2 2.5 274.1 0.16 0.90 80 80 101 9.47 23.4
3 2.5 275.8 0.16 0.90 80 80 101 9.47 23.4
4 2.5 276.9 0.16 0.90 80 80 101 9.47 23.4
5 2.5 277.931 0.16 0.90 80 80 95 9.42 23.2

RESULT~ TT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
62.5 36.197 0.417 0.976 79 101 0.0 20.9 0.12 9.86 24.3
net net avg avg avg avg avg avg avg avg ftIsec

P= 29.89 Vm(std) = 34.744 Vw(std) = 1.649 %M= 4.53s

B = 0.045 Md= 28.84 M= 28.35ws s

STACK GAS VELOCITY = 24.3 AFPS Vs EMISSIONS

STACK GAS VELOCITY = 1,460 AFPM Weight,mg= 1.3i"" STACK GAS VOLUME = 4,459 DSCFM Qstd GRlDSCF= 0.001

STACK GAS VOLUME = 4,964 ACFM Q. GRlDSCM= 0.020

ISOKINETIC RATIO = 99.2 % LBSIHR= 0.02
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CATALVST AIR MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

!.&y 'Y1 0.'7&

Ie.:= ~-'~ 1.--

Client
Plant
Location
Test
Run
Date

Meter Box

6H

/
6-/(.,-05'

Pitot No. CJ4/h ~ I

Nozzle No. </'~_.L-=:.__

Nozzle Dn. O. Z Be::>
TC No. CI"1'/'Y7 Z i

ps 2Cj. B~
Ambient Temp ---,~/---,,'5':.,--_

Static p./J----

Filter Number -----.-::::s~7--=-3 _
Initial Leak (Samp.) o~' e. (,!. /

Initial Leak (Pitot) ----'_~_.--d?_----=-7_.J==-_
e 3.)

Final Leak (Samp.) ~f).'. e S"
Final Leak (Pitot) _~3:J

it!' f.o

TIME STACK PROBE OVEN METER OF EXIT
POINT ACTUAL RUN METER llP llh of of of IN OUT of VAC

tY7~{ 1"'1',,8 k. A/t4- tV/'t-
A- I 2. •.,- /701 q '.1111 o.qo 88 1.,$ foe I lAtA I{).~

2._ 'S.J> 17l· 0 /,. I ') o.e6 q. &Cf (PC( f4~ -0':)

7.') 17~. " Ol/~ 0-'10 C(ti IPS (08 ~z.
,--

'I;) D.~
,~ IO~ J7Y.1 ~ ./f# tJ.'1o 1l he:; (pq

I t" I D·<)
0758

..
i7(P.OOQ O./e /. ou Rj G:T1 '-'Ci ~I t<"'>.S-) /7. ')

i!u t!J8ce 2- <; 177·) O·/fB /.0 0 Zi, Ir/1 ~q C,3 o-~
-1 :> -;;> /79. 0 O./~ /. Do q)' 0<1 (,.A toO 0·)(-

:} .oJ." /eD-,S 10. l.0 1./0 q(p (nOr fbq tnl f :0
\..-1 /;7, D /8/. &; tJ.lS"ID.S:) tit.{ to'! I~ ~l I).;
.~ OBIL /2. S- /B3. '277 D.n j.o:{ q/ 70 7D f.Rj J.e

t!.-7 ()e,)~ Z·) /BY~8 10.2,0 /./0 q" 7 u 7° <O~ / .C:>
~.,

~. <:> 18ft:,. ~ 0·/7 O.qf.t; Cf1 10 70 G?i J·D~-

3 7.~ Ilb7· Ca 0./; f)qG7 qB '7{) 70 tAl- j.D

1..1 )0.0 /81·z.. 'O.ttl IJo, q{.1J 7/ 7/ (b Z- 1.-0
~, 08Ll /2. .;;;- -l~.SV8 Il) /8 /'OD qj '7 I 1/ 1..,Z- /.~

Vi OB30 7·r-- /t(l q o Ito O.qD "3> ,I 11 t,(p A-r
2_ '5:0 jQ3.4 ()./q 1.0"- qa 72 72- t-- .~ /.0

~_.~ 7.) j9tl~ O/~ o_B> /0 0 7Z ,2- fal Do'r
~ jf).i) Iq~.1 lJ,/7 {)q(p /01 ?Z- 7Z (Po /v6
...- oe1lL 12.) 1r;7.$}~

f) .I" () HCJ qq 73 71 SCI o.S-:>
eJ OfJ'!IY 2. \ jqCto t!J . It!? /.00 qq 73 73 laO /.0

2- s·v "2DO'V t9 .18 /.00 /0'/ 73 73 5Q /.0

3 7·S' 2,0 1.0, 0./9 /.co /()~ 7Y 7</ ~-q /·0
...; I iJ .1.;) '203. z.., ,;) ,I) D.BS'" /0 I 7{ 7t./ S-q -O.Jl

5' 'f)~JA7 IL.~ 20'-1. S't/7 O./~ i).7:!> 9l. 71 7V ~o o.S-
e--
I
I

COMMENTS:



C:ATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: Spt.{(l/oe-k DATE:~I /(PI o~
SAMPLING TIME: (24 HR CLOCK) 07l{~ - DSS I

SAMPLING LOCATION: 0.'1:r>-k ~; 10
SAMPLING TYPE: ~Z:'? l4c/
ANALYTICAL METHOD:;3L / 7 AM:TEMP (OF) _
TECHNICIAN: 7c:..y--;?;...,,

(865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G'~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET NET NET
VOLUME Fo (TEST)=

%C02
READING READING READING

CO2
~

02 Fuel Type I Fo (calcl

(NE'- IS ACTUAL MINUS 20.r::; RESIDUAL FUEL OIL 1.2tO

ACTUAL C07 ) NATURAL GAS 1.716

SYSTEM LEAK CHECK L
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

2 ,-<) I ZJ·U
2/,0 I Z,-6

BUBBLER ~
BUBBLER~~_

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) FZO /EXO er 2::>8
INITII\L(ml) /00 /Oi> e ZJD
NETlml) 2-D & a <9 31
TOH,LS 3c.f

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKERNU.

~73 23 !A.4Nl WEIGHED

BY BY

FINAL WEIGHT t'.I!Z') /1rr FINAL WEIGHT I tJ if. 7J3t-fj /!O.,!~(p7 /J'H
INITI!\L 0./10:;' CA ~~~~T /If/.7f3~8 lIo·Y5'{f'; IWEIGHT
DIFFJ:RENCE O.OD'lD rt1't DIFFERENCE

'D.DOII /1.0002- I
PARTICULATE 2·D 1"17 6~~bIrULATE 1/ D.z.... ICATCH

I

TOTAL PARTICULATE CATCH (mg) _3__.q__
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C::ATALVST AIR MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
DatE!

Meter Box

~H

D70

Pitot No. err", 'Z I
Nozzle No. 14:>')----:,.----=----=---
Nozzle On. O. '2..e.o

TC No. CA#? Z )
Ps 2,~g8

Ambient Temp _-=7--=$',---:--_
Static o. I (----

Filter Number 5"It.(
----.:~----

Initial Leak (Samp.) tJ .ooe: <e II "

Initial Leak (Pitot) --",~~~~3~,-=--'?__

t/Z-~ 3 .....

Final Leak (Samp.) O. iJ?JV~ '2, -)/~

Final Leak (Pitot) ----'$.~..--::=-=~-..-'----~--

128

COMMENTS.

~y
')\) f\
(/0

TIME STACK PROBE OVEN METER of EXIT
POINT ACTUAL RUN METER t.P t.h of of ° IN OUT of VAC

09/S" 10-1. f/oI
l::. I' I 2·) 2..0c{. I O.tr:J j,oi) q", 7-1 7c/ ~7 t>~:;

-, I 5',0 7 0 1,:3 () ,19 /.00 /0 '- 7~ 17" b( c;). '5,,-
~.

J "7." zvCf·o O·/B /.ot:> lOG.- 7V 7'1 .~q /.0~.

'I J /'iJ.D 210·7 () ,/9 1·00 J 0'3> .,,, 7V ~Q. /.0
~) 11JCJ/8 /z., '?"II.~1q3 O,i) V.aS qq 7~ N sa n.S:-

/) I 09ZJ> "2.) 2.1 J ,.... o .It: 0·'10 /00 /1 70/ i" I D·~..~ 5.1:> "Z1'I.q ID·20 J /0 Joe. 71./ i(j /"'0 /.D.-
:~ 7.') Z1to·Q If") .IB 1.00 IDI 7~ 7~ I~R /.0
'-/ //),D '211.Cr 0,/$ /.00 qf> '7t) 7") Sq ( ,e>

.S- 093s /2·::;- 1.,.IQ.189 0.1&1 O·Qb qt,., 7~ 7~ 5"A -[). :)

e-l ()Cj-; ') ,;p5~ ·220.le> ID, t.I /.21> Q7 7~ 75' 1/", I /.0
2-

,.,
2..2'2.3 ID.Zf /·20 /01 7<' 7-;- <'S /·0'>.0

,~ ?~ ~"Z.3. 8 0./1 o.q(p /oz., ?~ 7;' 5~ I·e
(-/ /(1.;) Zzs.z, O./~ 0.13) /0/ 7~ 7) !nD -O. ::,
S- Oqo./B /2·'> Z2.~·~3 0.1') 0 .. '65' ql/ 7~ 7t? /",/ n.-S-

~, 09<;'D Z.) l?e.3 0.2,5 ),40 qa /(0 7fi=> tot! ;'0
..~ 5·-v -lZq·CP f),18 f·oD jO'! I{~ ICp G,i /d'>4_

'3 /.) 23/·3 O."2J:> /./0 loS- "1<0 ,(0 .tt;9 I·D
r..f ID.o z.. ?,Z./ (). (1 D. qtt, - 7{P 7lP ! Sq ;'0lo~

5 /oo~ 17.::; 2. 3'/.1 7~ D.n () /1(/1 qq 7lP 7&, InO 1.0
A / /005' 2,) 2 --'- {) .1') 085 )O~ ,7 "7, tn'S 0·')'> ':> • -:>

~~ 5·<:> 2.3lO-' n./)' D.g" log 77 77 1,,0 D.S--c_

:~ 1·) 238.3- e .,fj irOD /CY1 77 71 Sq /.0

..../ /D.o z3C1·1 o ./L, D.qo J09 77 11 SR /·0
-- IOi7 /2· '> 2.'-1/. OBz... -D.S')' 78 18 59

..
~) 0,/) /oZ- o·~

\



C:ATALVST AIR MANAGEMENT,
Ail' Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: SpUIl!OcJC DATE: Ltlv /D~
SAMPLING TIME: (24 HR CLOCK) 0'7/ S- - /017
SAMPLING LOCATION:ffC~~ s:.·h
SAMPLING TYPE: ~ co "Ctc/~
ANALYTICAL METHOD: 2//7 A . TEMP (OF) 7 s=
TECHNICIAN: ~~

INC. (865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G.~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET NET
VOLUME Fa (TEST)=

O/OC02
READING READING READING

CO2

IJ ,.-t e
~

02 flfi~~ Fuel Tvpe

I
Fo (calc)

INET IS ACTUAL MINUS 2D.Q RESIDUAL FUEL OIl 1200

ACTUAL CO2) NATUqAl GAS 1.116

SYSTEM LEAK CHECK J
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

Z J-() / Z)· ()

'2.1·0 / 21·0
BUBBLER -/:::7
BUBBLER~~___

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) J/3 jO'-l q 2~<.o

INITIAL (ml) /00 /00 e 2..50
NET (ml) /13 t./ 4 <.0 3"2.-
TOTALS 3Z.

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO. BEAKER NO.

57«
WEIGHED

(3lr:J_t
WEIGHED

BY )0 BY

FINtlL WEIGHT 0,/108 /It 1- FINAL WEIGH r qfp·Y/S3 /I"lT
INITIAL

O./IO~ CA INITIAL
~. "/13) IWEIGHT WEIGHT

DIFFERENCE
I') .c.")DD3 ",7 DIFFERENCE

0.oD/8
PARTICULATE D.3 /117 ~~~~~ULATE 1:3 D.?.CATCH

I

TOTAL PARTICULATE CATCH (mg) __/_'._1__
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C"ATALVST AIR MANAGEMENT, INC_ (865)531-0075

Air ':}uality Testing Services (865) 531-0750 Fax
250t) Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

ELPC

3
b-Jc';'-O'S"'

070

Pitot No. (!/f-/Yl 21
Nozzle No. 57_ ..:0:....-:..__

Nozzle On. iJ . 280
TCNo. U4MZf

Ps 2'7·98
Ambient Temp __f3~O,---_

Static 0,/2

Filter Number .5"7 I--=--:....-:-_--.;--
Initial Leak (Samp.) D.003 e/l f

Initial Leak (P itot) _?£,~-"e=--;;;?_.J'-,,--_
~z-y

,.
Final Leak (Samp.) O.ot:!O @. Z.O

Final Leak (Pitot) _(L:.-:?!~...::::l!!!~3=-C)__
~ 3- 0

TIME
POINlT ACTUAL RUN METER boP boh

2'11, 7~~

STACK
of

PROBE OVEN
of of

METER of EXIT
IN OUT of VAC

t',A

VI

.,r

100

/0. 0-flOP. 12,")
///0 zS-

7.s'
1 0 .0

7.e;'
lo.J

//7,rg 12·:;-

t./iJ.O

2'1'1. {' D.11 f).~

Z. ;-e> .. 3> O. tl j./;O
'2;~2 . J t).22 1.7;)
L-5:;.5 ID ./'1 I.o~

Z~5'·' 10./1 0.'1(.,

l5].c; O. n () .q("

l..lg0.~ 0,113 1·00
-z...ccz. , D·lt) 0.8)

2(.,3."7 '3 z.. ().IB /.00

1hCr;. 9?, fJ .10 /. /0

·1.-1'Z·~ ID./1 D.Cj"

/OCp

/0(,0

100

loY
loti

aq
Jo~

CJ7
97
10/
/oz..-

Jor
101
lor

75 78 bl [)."S"

7'1 7<:" lLJo 1·0
SO SO loi /.Z>

Ro 80 h~ D·S;

80 eo bl.. /.-)

'180 83 () ~o o. \'

COMMENTS:
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(865) 531-0075

(865) 531-0750 Fax

INC.CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: S f<-LfLtOC:.J. DATE: J£.JlkJ D5"
SAMPLING TIME: (24 HR CLOCK) /0'-10·- /15"3
SAMPLING LOCATION:~1:51k. 51 Ji3
SAMPLING TYPE: /. ~~. 6~
ANALYTICAL METHOD:3/If A. TEMP (OF) S()
TECHNICIAN- -rzy~~

I 'J
RUN 1 3

~17

2

G.~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET NET NET
VOLUME Fa (TEST)=

READING READING READING
%C02

CO2
-b11 ,

O2 /I~~
Fuel Type I Fa (calc)

(NE T IS ACTUA.L MINUS 20.9 RESIDUAL FUEL Oil 1210

ACTUAL CO,) NATURAL GA.S 1.716

SYSTEM LEAK CHECK ~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

z}. <.:> / 2 J. ::.>
'2 ). 0 / z.,. <.>

BUBBLER .~
BUBBLER._~-=--,---__

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) 1/7 )07 Y 2D
INITIAL(ml) lou 100 e Ze>O

NET (ml) 17 7 d 7 3-s-'
TOTALS 3:)

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FillER NO. BEAKER NO.

-:::>7/
WEIGHED

/2 g(fi~k
WEIGHED

BY BY

FINI\L WEIGHT f},lll3 /l'1r FINAL WEIGHT /D6·77D,/ fi(T
INITIAL

t)·IIZu Cf4
INITIAL

/06.7b12WEIGHT WEIGHT

DIFFERENCE
f) .0003> ,417 DIFFERENCE 0. 0 0/2-

PAF:TICULATE 0.3 F11/
PARTICULATE /.2- 0.'2..CATCH CATCH

TOTAL PARTICULATE CATCH (mg) _--.:/_-~3>=--_
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Bottom Ash Silo Baghouse
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Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock 3

Sampling Location: Bottom Ash Silo Baghollse

Run No: 1 Date: 6/14/05 Start Time: 9:08

End Time: 10:05

DIAMETER OF NOZZLE: 0.250 STACK DIMENSIONS: 32.5 x 15 inches

AREA OF NOZZLE: 3.409E-04 A" AREA OF STACK: 3.4 sq. ft.

BAROMETRIC PRESSURE: 29.85 Pbar VOLUME OF MOISTURE: 15 Vic

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

45.662

A-I 2.5 47.0 0.38 1.30 107 107 148 15.20 37.3

2 2.5 48.9 0.35 1.20 106 106 150 0.0 20.9 0.15 14.61 35.9

3 2.5 50.7 0.40 1.35 106 106 150 15.62 38.4
4 2.5 52.1 0.34 1.15 106 106 150 14.40 35.4

5 2.5 53.959 0.32 1.10 105 105 139 13.84 34.0

53.959

B-1 2.5 56.0 0.40 1.35 105 105 150 15.62 38.4

2 2.5 57.4 0.39 1.30 105 105 155 15.49 38.0

3 2.5 58.9 0.46 1.55 104 104 154 16.81 41.3

4 2.5 61.1 0.42 1.40 104 104 152 16.03 39.4

5 2.5 62.690 0.25 0.85 104 104 130 12.14 . 29.8

62.690

C-l 2.5 64.8 0.48 1.60 103 103 141 16.98 41.7

2 2.5 66.7 0.48 1.60 103 103 144 17.03 41.8

3 2.5 68.8 0.44 1.50 103 103 145 16.32 40.1
4 2.5 70.3 0.44 1.50 103 103 143 16.29 40.0

5 2.5 71.852 0.29 0.98 103 103 129 13.07 32.1

71.852

D-l 2.5 73.3 0.44 1.50 102 102 140 16.25 39.9
2 2.5 75.5 0.46 1.55 102 102 146 16.70 41.0

3 2.5 77.1 0.25 0.84 102 102 147 12.32 30.2
4 2.5 78.3 0.13 0.44 101 101 143 8.85 21.7
5 2.5 79.205 0.13 0.44 101 101 122 8.70 21.4

79.205

E-l 2.5 81.0 0.45 1.50 100 100 137 16.39 40.2
2 2.5 82.8 0.38 1.30 100 100 138 15.07 37.0
3 2.5 84.7 0.40 1.35 101 101 140 15.49 38.0
4 2.5 86.4 0.35 1.20 100 100 141 14.50 35.6
5 2.5 87.767 0.29 0.98 100 100 130 13.08 32.1

RESULn TT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
62.5 42.105 0.597 1.233 103 143 0.0 20.9 0.15 14.67 36.0
net net avg avg avg avg avg avg avg avg ft/sec

P= 29.86 Vm(std) = 38.706 Vw(std) = 0.707 %M= 1.79•
Bws = 0.018 M.i= 28.84 M,= 28.64

STACK GAS VELOCITY = 36.0 AFPS V. EMISSIONS

STACK GAS VELOCITY = 2,162 AFPM Weight,mg= 2.5

STACK GAS VOLUME = 6,312 DSCFM Qstd GRlDSCM= 0.001

STACK GAS VOLUME = 7,350 ACFM Q. GRlDSCM= 0.035

ISOKINETIC RATIO = 97.9 % LBSIHR= 0.05
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Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative
Unit Tested: Spurlock 3

."""" Sampling Location: Bottom Ash Silo Baghouse

Run No: 2 Date: 6/14/05 Start Time: 10:20
End Time: 11:33

DIAMETER OF NOZZLE: 0.250 STACK DIMENSIONS: 32.5 x 15 inches
AREA OF NOZZLE: 3.409E-04 An AREA OF STACK: 3.4 sq. ft.

BAROMETRIC PRESSURE: 29.85 Pbar VOLUME OF MOISTURE: 22 Vlc

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

88.001
E-l 2.5 90.0 0.36 1.20 99 99 146 14.77 36.3
2 2.5 91.7 0.42 1.40 99 99 152 0.0 20.9 0.15 16.03 39.4
3 2.5 93.3 0.38 1.30 99 99 153 15.26 37.5
4 2.5 95.1 0.45 1.50 99 99 146 16.51 40.6
5 2.5 96.795 0.37 1.25 99 99 122 14.67 36.1

96.795
D-l 2.5 98.8 0.41 1.40 99 99 143 15.72 38.7
2 2.5 100.3 0.34 1.15 99 99 150 14.40 35.4
3 2.5 101.9 0.37 1.25 99 99 150 15.02 37.0
4 2.5 103.6 0.37 1.25 99 99 148 15.00 36.9
5 2.5 105.325 0.37 1.25 99 99 121 14.66 36.1

105.325
C-l 2.5 107.1 0.43 1.45 99 99 139 16.05 39.5
2 2.5 109.0 0.39 1.30 99 99 145 15.36 37.8
3 2.5 110.7 0.39 1.30 99 99 144 15.35 37.8
4 2.5 112.4 0.38 1.30 100 100 137 15.06 37.1
5 2.5 114.026 0.35 1.20 100 100 119 14.24 35.0

114.026
B-1 2.5 115.9 0.40 1.35 100 100 136 15.44 38.0
2 2.5 117.0 0.15 0.51 100 100 147 9.54 23.5
3 2.5 118.1 0.15 0.51 100 100 145 9.53 23.4
4 2.5 119.2 0.15 0.51 100 100 142 9.50 23.4
5 2.5 120.172 0.15 0.51 100 100 118 9.31 22.9

120.172
A-I 2.5 122.3 0.50 1.70 100 100 130 17.18 42.3
2 2.5 123.9 0.38 1.30 100 100 138 15.07 37.1
3 2.5 125.9 0.44 1.50 100 100 138 16.22 39.9
4 2.5 127.6 0.37 1.25 100 100 138 14.87 36.6
5 2.5 127.092 0.29 0.98 101 101 127 13.05 32.1

R.ESULT~ IT VM SQRTPIT PM 1M TS CO2 02 STATIC SDE VEL
62.5 39.091 0.585 1.185 100 139 0.0 20.9 0.15 14.31 35.2
net net avg avg avg avg avg avg avg avg ftlsec

P= 29.86 Vm(std) = 36.157 Vw(std) = 1.036 %M= 2.79,
B = 0.028 Md= 28.84 M= 28.53ws ,

STACK GAS VELOCITY = 35.2 AFPS V, EMISSIONS

STACK GAS VELOCITY = 2,113 AFPM Weight,mg= 2.5

STACK GAS VOLUME = 6,144 DSCFM Qstd GR/DSCM= 0.001

STACK GAS VOLUME = 7,183 ACFM Q. GR/DSCM= 0.038

ISOKINETIC RATIO = 94.0 % LBS/HR= 0.06
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Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative
Unit Tested: Spurlock 3

Sampling Location: Bottom Ash Silo Baghouse

Run No: 3 Date: 6/14/05 Start Time: 11:50
End Time: 13:02

DIAMETER OF NOZZLE: 0.250 STACK DIMENSIONS: 32.5 x 15 inches

AREA OF NOZZLE: 3A09E-04 An AREA OF STACK: 304 sq. ft.

BAROMETRIC PRESSURE: 29.85 Pbar VOLUME OF MOISTURE: 25 Vic

GAS METER Y-FACTOR: 0.98 Y PITOT COEFFlCIENT: 0.84 Cp

GAS VEL PM METER TEMP STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL

129.295
A-I 2.5 131.1 0.32 1.10 102 102 145 13.91 34.3
2 2.5 132.9 0041 lAO 102 102 150 0.0 20.9 15.81 38.9
3 2.5 135.1 0.50 1.70 103 103 149 0.15 17045 43.0
4 2.5 136.7 0.35 1.20 103 103 146 14.56 35.9
5 2.5 138.110 0.35 1.20 103 103 134 14042 35.5

138.110
B-1 2.5 13904 0.35 1.20 103 103 139 14048 35.6
2 2.5 141.4 0040 1.35 103 103 144 15.54 38.3
3 2.5 143.7 0043 lAS 103 103 144 16.12 39.7
4 2.5 145.5 0040 11.35 104 104 143 15.53 38.2
5 2.5 146.910 0.30 1.00 104 104 121 13.20 32.5

146.910
C-l 2.5 147.8 0.11 0.37 103 103 133 8.08 19.9
2 2.5 148.8 0.15 0.51 103 103 141 9049 2304
3 2.5 150.0 0.15 0.51 103 103 139 9048 23.3
4 2.5 151.0 0.15 0.51 103 103 136 9046 23.3
5 2.5 152.131 0.15 0.51 102 102 121 9.34 23.0

152.131
D-1 2.5 153.5 0.25 0.85 101 101 127 12.11 29.8
2 2.5 155.6 0043 1045 101 101 134 15.98 39.3
3 2.5 157.2 0040 1.35 101 101 136 15044 38.0
4 2.5 158.8 0.36 1.20 101 101 135 14.64 36.0
5 2.5 159.963 0.15 0.51 101 101 115 9.29 22.9

159.963
D-1 2.5 161.7 0044 1.50 100 100 129 16.10 39.6
2 2.5 16304 0041 lAO 101 101 135 15.62 38.5
3 2.5 165.3 0041 lAO 101 101 137 15.65 38.5
4 2.5 166.9 0.34 1.15 101 101 135 14.22 35.0
5 2.5 168.615 0.31 1.05 101 101 121 13042 33.0

RESULT~ IT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
62.5 38.720 0.556 1.489 102 136 0.0 20.9 0.15 13.57 3304
net net avg avg avg avg avg avg avg avg ft/sec

P= 29.86 Vm(std) = 35.675 Vw(std) = 1.178 %M= 3.20s

B = 0.032 Md= 28.84 M= 28049ws s

STACK GAS VELOCITY = 3304 AFPS Vs EMISSIONS

STACK GAS VELOCITY = 2,005 AFPM Weight, mg= 1.9
~...... STACK GAS VOLUME = 5,839 DSCFM Qstd GRlDSCM= 0.001

STACK GAS VOLUME = 6,817 ACFM Q. GRlDSCM= 0.029

ISOKINETIC RATIO = 97.6 % LBS/HR= 0.04
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C,ATALVST AIR. MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
2506 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

PROBE OVEN
of of

METER of EXIT
IN OUT OF VAC

Final Leak (Samp.) D.on/ C! 5 If

Final Leak (Pitot) ~ S-"

Cil~ yr

Filter Number
------

Initial Leak (Samp.) _~=D-==-__ ~=....::::e::....:.t~5;"""·_

Initial Leak (Pitot) __~_~~t!:"=-----..:::z.-=-~_:-L-"_
.... .:: Z·)·

Pitot No. C401 2- \

Nozzle No. 27
Nozzle Dn. D,z.5l)

TC No. e.ttA1 7f
Ps Z"·eS

Ambient Temp '65
Static ('2. / )

STACK
~P ~h OFMETER

TIME
POINIT ACTUAL RUN

3
t.{

Client
Plant
Location
Test
Run
Date

Meter Box

t.H

... ?" .,. ~ .-re· <1 () ...Jt" I. ~~ I ~C.J /0<-/ loe; 60 /-.,
~ 10.'0 (,(., lo.'1J./.'-!O /;-2.- /;;>'1 jo'f /;'0 /.~

(' .,
2-

c! /p.-:' 7B.?J 0·/3 D.i./L 1...f3 lor /0 I 1::>2.. O.~

'5 /7 <'" R7.707 o.Z9 0.98 /30 /00 /06 (",<.1 I.e

/0 O~

COMMENTS:

lee
i°:'>

.J.)
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C:ATALVST AIR MANAGEMENT,
Ailr Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: 5pt.-trt fDclc DATE:~/~/ OS-
SAMPLING TIME: (24 HR CLOCK) 0"70'-/ - /0 c, 5
SAMPLING LOCATION: I? if0'-\. Il"j., 51-/(;)
SAMPLING TYPE: IA).Je')~c ~d t6'~
ANALYTICAL METHOD: :'i 7/7 IAMB. EMP (OF) t3 ')
TECHNICIAN: _c.. dlA.

I

INC. (865) 531-0075

(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
NET

Fe (TEST); 20.9-%0,
NET NET NET

VOlUME
%C02

READING READING READING

CO2

() -j h-I
02 I+~

~, Fuel Type I Fo lcalcl

(NE T 15 ACTUAL MINUS 20.7 RESIDUAL FUEL OIL 1.280

ACTUAL COt) NATURAL GAS 1.716

SYSTEM LEAK CHECK ~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) tJl. () /Z I. D
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 21·0 / 7/·u

MOISTURE

BUBBLER 07
BUBBLER_~_

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) )Oz.. jO/ / 2..&:>(
INITIAL (ml) IDD /00 B ZSO
NET (ml) 2.- I I I I /S-
TOTALS IS-

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO. BEAKER NO.

8tAwkSto7
WEIGHED

I J
WEIGHED

BY BY

FINAL WEIGHT I).///Z FINAL WEIGHT / DC:J. 'ISDU 1/0.</907 M7
INITIAL O.//Oy

INITIAL
IOb.llf/B I III) .'1~br;-WEIGHT WEIGHT

DIFFERENCE ().OODB DIFFERENC" /).00/9 O.Do 0 '2.-
PARTICULATE

0 ..:3
t::ARTICULATE /.9 o.zCATCH CATCH

,..
TOTAL PARTICULATE CATCH (mg) _--=2_,)__
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CJA.TALVST AIR MANAGEMENT, INC. (865)531-0075

Air Quality Testing SeNices (865) 531-0750 Fax
250Ei Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run

Date

Meter Box

t1H

Pitot No. {!A-ri ~ J

Nozzle No. {A-1'1 z..'0:;;
Nozzle On. o. L ";-0

TC No. CAM '2-1
Ps ZCi·6-S-

Ambient Temp (J!>'5"
Static 0, /"')

Filter Number
-~~-'---=--

Initial Leak (Samp.)

Initial Leak (Pitot)

Final Leak (Samp.) O. 0"0'Z>e.S- t

Final Leak (Pitot) &.3 "
£?e2_"-)"

TIME STACK PROBE OVEN METER of EXIT
POINT ACTUAL RUN METER ~p ~h of of OF IN OUT of VAC

/01..0 89. 00 j Ua J,.If.l
g-, ~.~ '10.0 0.3\.1 /.2.- 0 /c.j I,; ~ qq InL, /"<:

z.. 5".'-:> q/. ? t9. 'fz /. '-to /~2... ~9 ¥1 (p '). I.S-
3 7. -; q3·~ lJ. -'1,'/3 /·30. 153 'jq c;q loti /.{,
t/ /V· L ) tf~· I (pI) I.~O /1/" qq '10, Inl 1'2 ~
~- I;> ?>'!> /l,. -:> Qln.1t1' Q.,J1 i·2. <) Iz,.~ qq qCj ", I.~

v I iD ?l ~. ::::; tll?g lJ·ql J, yo /1/3 t('1 qq G?/ -r·~

2 ,r:'o 1b~·?:J If). ';4 I·' ( /.~i) qcq 99 5to 1.5"
J 7. .:: i7>/,'1 0·'1,7 I.l~ J .-;-0 q4 'lCl .~.<"' /.~

4' IOJ.(o /)-;7 .... / t//g qq q9 s-S- 1·S-/D.D /. z,. ')
'.-

JO</~ /2- "5 /oS": ~")~ 0·'37 1·2.') JLI qq qq
.~'"

/ . )---)

f, I lo~o oz· .., i07·/ IJ ·l{s /.'1) '/39 OJq qq G,Z ':2.~

2~ 5.v / be;. 0 Ib .. :;C1 /.?:;ro 14; qq crJ 1.":>5 /.)
~~ - liD.7 D. '1-,'1 /.30 ic/ t./ '-let ct<J 57 I·)1~~

1,,( /'0.0 IIZ-'! D.~~1/·30 /37 /~O /00 &:;, /- ~
's- 1;°3 /l.) 1/¥·t:>2<p i>'~} / .ZP lie:;- /00 /DD S7 I·S

~ / - z.o) lift:; ~~ D.";0 1.3 'l I'}, iA /00 /0° I~~ /. r;-//o~

'2.- 5",/;) /11,0 o· f'f" t"').~1 ,1./7 /ot. /0<:' 1...0 o.~

?~ JI?J. I D.J< D.:;"') ;t/j /c e:> /l>o /- / -":I> o\~

.../ /o.v /19·2 In.l\ o.C>I iil2- /O'D /DO 62.- O.;~'"""r
; ....

/118 /'1. ) /ZD.172 n./)' 'D·)I 118 1'00 /"0 C} • S':) /o~

/+, 1/1..0 2·"- /22· 3 10 -0 /·70 J'bo /0'0 /O~ (" / z·o.:>
Z... S.D i2?. q rL \5 /. ;36 I~~ /00 loD se.f /.~
?

.- /ZS.q e· '/'1 /./}D /.3Q /0 0 /00 s'l j.:)7· ':>
(.1 /0. 0 I Z-7 "" ()'~J ;.2.') /3B /00 /00 ~ /.")
~ 1{33 -- IZ1(Jqz.. f) 2'1 0.Q8 /l1 lor /0 ( sS- ).0/Z'J

\
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CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Salway Road
Knoxville, TN 37931

PLANT: 5pUA-(oc.. Ie
SAMPLING TIME: (24 HR CLO.GK).f-'-~~~-7~-=--
SAMPLING LOCATION: L50#d1"1
SAMPLING TYPE: /-~,?=-",~6;-:--7--.£.:..'::::':;'r---'-'t!.:.~~-

ANALYTICAL METHOD"..;;:-""'~rL---
TECHNICIAN:. ~~~~ _

INC. (865)531-0075

(865) 531-0750 Fax

, RUN 1 2 3

G)~
WERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%0,

NET
VOLUMe Fa (TEST)=

READING READING
NET

READING
NET %C02

CO2

/J / &
02 I~~~ lA Fuel Type I Fo (calc)

'20.q(NET IS ACTUAL MINUS RESIDUAL FUEL otL 1210

ACTUAL COl) NATURAL GAS 1.716

SYSTEM LEAK CHECK _£..\--____ .#-
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) --->:2:::...L/_'o=----...!_.=..2.:....J._u- BUBBLER .
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) '1/.D 2 /. () BUBBLER _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) /10 )0/ '2_ ? -SC;
INITIIIL(ml) /00 /oD -b 2.:S7:>
NET (111) /0 I z.. q 2'Z.
TOTALS 22.-

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO. BEAKER NO.

Sfacr
WEIGHED

/1 ~K
WEIGHED

BY BY

FINAL WEIGHT O,IIVO fl1-r FINAL WEIGHT JtYf.ObfdJ ,/J1-r
INITIAL

I}. //2'/ CI'-?
INITIAL

I/D10bS)WEIGHT WEIGHT

DIFFERENCE t9 ,DD/It? /'1"/
DIFFERENCE

0.00//
PARTICULATE

I~ ,M(
PARTICULATE I· I O.?-CATCH CATCH

..-
TOTAL PARTICULATE CATCH (mg) _2_,)-=--_
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C.ATALVST AIR MANAGEMENT, INC. (865)531-0075
Air Quality Testing Services (865) 531-0750 Fax
250!5 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

~H

b -1'1- 0 '5
D70

-/-.{p-lj-''--::-, VI O.7tJ

Pitot No. C!/lff1 Z)

Nozzle No. LA-N1 3'0

Nozzle Dn. p.2""5'0

TC No. C,4t"'? 'Z. J

Ps Zq·6S
Ambient Temp _-=8--")'---_

Static D. /)

-r'/ --)
Filter Number '::>ld--=-=-----

Initial Leak (Samp.) D~'. e /3
Initial Leak (Pitot) _---'_=.,....~~~~3~".-

e 2.) /I

Final Leak (Samp.) D, D.B De.:;' If

Final Leak (Pitot) ~2_D
a£~Z~f'

TIME STACK PROBE OVEN METER of EXIT
POINT ACTUAL RUN METER bP bh of of of IN OUT of VAC

I'/SO /ZQ. Zfi5 p/!+- pI'+-
tJ I Z<; 13/'( t).;2 /./0 1'1'5 t J /.:> 2- 102. (pt.! /.0
~ boD /32.Q P.'1' lAo 10'0 /ol /02.- r,.,S' 1- ;::;
:3 7 .-- I?JS·1 00 J·70 1t/1 / D 3» /D3 I~ ?-. Z·O-'::>

t../ It? L:> I ;'i.:l. ") D.;S- 1.2~ /t/fc; /l:l3 /D3 1/e?3 1-6
<' 12113 /1.<;" /"38. 11 0 0:;5' 1,"lO /~C/ /03 /0'1> t,., ''1 ;-~

,5, J7~> Z·<; j 39· 'f f). 7.,~ /·20 /3'q /03 /oJ 16<0 'j.b"
2.- :;.v I'll. c.( I f),tlo /·?:>5 /'Ii/ /0) 103 &'1 I.r-

''-oil' 3 7·) I </7" 7 10.13 /.4,< Iv/{ /<>3 /03 1~3 z·o
4 I'D ;z) I £IS.-) O.4fJ i·'.~ ,1./) /or( I b '! I/~o 7.0
S /2Jt3 /2·.., I "(P, q/o Or?V /,bO Itl loci /6(j ~o /.5

C-) 112.. 20 7.<; it./7.g D.II o·?;,7 1'3-; /0] it::>' "3 /).<
2· ~.ZJ /Cf8.6 In.!'!) 0-5 I I'lf /DJ lo~ ~I --o.~

], 7<; j~().o D.fS 2>'~1 13? 105. /'" :3 ~I D.6
Ll lo.v I S-/. .::> o..,~ o .,s-/ is{., /03> 10;; /"0 o.~
5 /233 /2..::; /52.17;)/ oJ:) o·5'f I z,/ /02..- 102.- h's c'b

/)i /Z'"5Y 2· :; /C>3· ~ t.'>.z'O tut-) /2-7 /01 101 l.P5 6-)
1~ >() / ::is: rc 1J.i./~ J.'I~ I"3V /0/ /0/ bs I-S-
t:) 7.<;" / ,';-7. z.. O.tlb I .3> -;- /~~ I~ / If) / S-8 /.'6
\1 /D.0 1.<'e. e;5 0:;\0 J~2.D /,?,C:; /01 /D i 57 /oS-

1::,-- 12<t~ Il.( /69. '1"~ f).J) 0.5'1 1/<' /01 /0/ <7 ' ().~'I

~I 124'1 2,5 /tA/" 7 i!J. If'! /.:5"u /29 /0'0 /(JO ""3 2.0
~~ .f.D ib.3. L/ 10.£// ).'/0 13S /tJl /0/ l5"R Z·o
'1, 7.5 1t.:>.3 o,ill /.'/0 /37 /01 /01 Y1 2·0

-J /'j).D i in£'. C, D·J,~ /./ :;- 13~ /D/ I~ I 58 /·0
~: 13oz,. 11.:; 11-18" Ini) 'n.~1 I.ll') I'll /e>1 /0/ t,V /·D

\.

COMMENTS:
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CATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: 5p<..tAlucK DATE: L-'!:!J 0"('
SAMPLING TIME: (24 HR CLO<;(K) . IIS-o - /3D2

SAMPLING LOCATION: l6oflti;., As/,
SAMPLING TYPE: 6-Zc~ c ZCl ~
ANALYTICAL METHOD: 3~ ~ AM~EMP (OF) B~
TECHNICIAN: ~.{];*,

(865) 531-0075

(865) 531-0750 Fax

RUN 1 2 3

G'~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET

Fe (TEST); 20.9-%0,
NET NET NET

VOLUME
O/OC02

READING READING READING

CO2
-t::i.. II I

02 (~~ 20 '3
Fuel Type

I

Fo (calcl

(NET IS ACTUAL MINUS
RESIDUAl FUel OlL "10

ACTUAL CO,) NATURAL GAS 1.116

SYSTEM LEAK CHECK ~
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

210 I 7JO
-Z I·{) I 21·0

BUBBLER OJ
BUBBLER_-r-_

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINPL (ml) /0:3 /" 'I z. 2(.;,/
INITIAL (ml) /00 /OD ~ 2':>-0
NET (ml) B c../ Z- /1 7'5:"
TOTALS Z-S-

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKERND.
WEIGHED

50S- BY WD b(I!1.v1c BY

FINI\L WEIGHT f)'// /7 fl1T HNALWEIl3H /o7.8ZJZ- /117
INITIAL

0./1/3 C!.A
INITIAL

107· BI'1~ IWEIGHT WEIGHT

DIFFERENCE O.oroy /Yl7
DIFFERENl'E 6·o0i7 I

PARTICULATE P.'! ;rn} t~~~~ULAIE /·7 D.l- ICATCH

/

TOTAL PARTICULATE CATCH (mg) __/._l1__

1,11
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Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative

Unit Tested: Spurlock3

Sampling Location: Limestone Baghouse

Run No: 1 Date: 6/15105 Start Time: 7:50

End Time: 8:53

DIAMETER OF NOZZLE: 0.220 STACK DIAMETER: 27 inches

AREA OF NOZZLE: 2.640E-04 An AREA OF STACK: 4.0 sq. ft.

BAROMETRIC PRESSURE: 29.55 Pbar VOLUME OF MOISTURE: 24 VIc

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMF STACK STATIC

POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

625.002

A-I 2.5 627.0 0.77 1.65 86 87 99 20.75 51.3

2 2.5 628.9 0.70 1.55 85 87 98 0.0 20.9 -0.32 19.76 48.9

3 2.5 630.6 0.75 1.65 85 88 98 20.46 50.6
4 2.5 632.2 0.75 1.65 86 88 99 20.48 50.6

5 2.5 634.3 0.69 1.50 86 87 98 19.62 48.5

6 2.5 636.0 0.70 1.55 87 88 98 19.76 48.9

7 2.5 638.4 0.89 1.95 88 89 98 22.28 55.1

8 2.5 640.3 0.97 2.10 89 89 99 23.29 57.6
9 2.5 642.0 1.10 2.40 89 90 98 24.77 61.3
10 2.5 644.1 1.00 2.20 90 90 93 23.52 58.1

11 2.5 646.4 0.81 1.75 90 90 89 21.09 52.1

12 2.5 647.388 0.26 0.57 90 90 85 11.90 29.4..,
647.388

B-1 2.5 649.3 1.20 2.60 90 91 97 25.85 63.9

2 2.5 652.0 1.15 2.50 91 92 98 25.33 62.6

3 2.5 654.2 1.15 2.50 91 92 98 25.33 62.6

4 2.5 656.7 1.15 2.50 92 92 98 25.33 62.6

5 2.5 658.8 1.10 2.40 92 92 98 24.77 61.3

6 2.5 661.0 1.05 2.30 92 92 97 24.18 59.8

7 2.5 663.0 1.05 2.30 93 93 97 24.18 59.8
8 2.5 665.2 0.97 2.10 93 93 97 23.24 57.5

9 2.5 667.6 1.10 2.40 94 94 96 24.73 61.1

10 2.5 669.6 1.00 2.20 94 94 95 23.56 58.2

11 2.5 671.8 0.69 1.50 93 93 89 19.46 48.1
12 2.5 672.805 0.25 0.55 93 93 82 11.64 28.8

RESULT~ TT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
60.0 47.803 0.928 1.932 90 96 0.0 20.9 -0.32 21.89 54.1
net net avg avg avg avg avg avg avg avg ftIsec

P= 29.53 Vm(std)= 45.501 Vw(std)= 1.130 %M= 2.42s

Bws = 0.024 Mct= 28.84 M= 28.57,

STACK GAS VELOCITY = 54.1 AFPS V, EMISSIONS

STACK GAS VELOCITY = 3,247 AFPM Weight, mg = 2.0

STACK GAS VOLUME = 11,885 DSCFM Qstd GR/DSCF= 0.001

STACK GAS VOLUME = 12,987 ACFM Q. GRIDSCM 0.024

'lW IS0KlNETIC RATIO = 96.7 % LBSIHR= 0.07



Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative
Unit Tested: Spurlock 3

Sampling Location: Limestone Baghouse

Run No: 2 Date: 6/15/05 Start Time: 9:18
End Time: 10:21

DIAMETER OF NOZZLE: 0.220 STACK DIAMETER: 27 inches
AREA OF NOZZLE: 2.640E-04 An AREA OF STACK: 4.0 sq. ft.

BARO:METRlC PRESSURE: 29.55 Pbar VOLUME OF MOISTURE: 26 VIc

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMF STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP C02% 02% PRESS SDE VEL

673.065
B-1 2.5 675.8 1.20 2.60 91 94 99 25.90 64.1
2 2.5 677.6 1.20 2.60 92 95 99 0.0 20.9 -0.32 25.90 64.1
3 2.5 680.0 1.20 2.60 92 94 99 25.90 64.1
4 2.5 682.3 1.20 2.60 93 94 99 25.90 64.1
5 2.5 684.9 1.15 2.50 93 94 99 25.35 62.7
6 2.5 687.0 1.10 2.40 93 94 99 24.80 61.3
7 2.5 689.0 0.95 2.10 94 94 98 23.02 56.9
8 2.5 691.1 0.95 2.10 94 94 98 23.02 56.9
9 2.5 693.1 1.05 2.30 94 95 97 24.18 59.8
10 2.5 695.3 1.05 2.30 94 95 93 24.10 59.6
11 2.5 697.4 0.85 1.85 94 94 88 21.58 53.4
12 2.5 698.840 0.36 0.78 94 94 85 14.01 34.6

698.840
A-I 2.5 10D.6 0.71 1.55 93 94 97 19.89 49.2
2 2.5 702.3 0.71 1.55 93 94 98 19.90 49.2
3 2.5 704.3 0.77 1.65 94 94 98 20.73 51.3
4 2.5 706.1 0.73 1.60 94 94 97 20.16 49.9
5 2.5 707.9 0.71 1.55 94 94 97 19.89 49.2
6 2.5 709.7 0.80 1.75 93 93 97 21.11 52.2
7 2.5 712.1 1.00 2.20 93 93 97 23.60 58.4
8 2.5 714.1 1.10 2.40 93 94 97 24.75 61.2

9 2.5 716.2 1.10 2.40 94 95 97 24.75 61.2
10 2.5 718.5 1.00 2.20 95 96 95 23.56 58.3
11 2.5 720.4 0.95 1.95 95 96 94 22.94 56.7
12 2.5 722.066 0.45 1.00 95 95 89 15.72 38.9

RESULT~ TT VM SQRTPIT PM TM TS CO2 02 STATIC SDE VEL
60.0 49.001 0.955 2.022 94 96 0.0 20.9 -0.32 22.53 55.7
net net avg avg avg avg avg avg avg avg ft/sec

Ps= 29.53 Vm(std)= 46.346 Vw(std)= 1.225 %M= 2.57

Bws = 0.026 Md = 28.84 Ms= 28.56

STACK GAS VELOCITY = 55.7 AFPS Vs EMISSIONS

STACK GAS VELOCITY = 3,343 AFPM Weight, mg= 2.1
STACK GAS VOLUME = 12,206 DSCFM Qstd GRlDSCF= 0.001

STACK GAS VOLUME = 13,371 ACFM Q. GRIDSCM 0.025....,. ISOKINETIC RATIO = 95.9 % LBSIHR= 0.07



Catalyst Air Management, Inc.
Method 17 Isokinetic Sample Sheet

Client: East Kentucky Power Cooperative
Unit Tested: Spurlock 3

Sampling Location: Limestone Baghollse

Run No: 3 Date: 6/15/05 Start Time: 10:43
End Time: 11:46

DIAMETER OF NOZZLE: 0.220 STACK DIAMETER: 27 inches

AREA OF NOZZLE: 2.640E-04 An AREA OF STACK: 4.0 sq. ft.

BAROMETRIC PRESSURE: 29.55 Phar VOLUME OF MOISTURE: 25 Vic

GAS METER Y-FACTOR: 1.00 Y PITOT COEFFICIENT: 0.84 Cp

GAS VEL PM METER TEMF STACK STATIC
POINT TIME METER HEAD ORIFICE IN OUT TEMP. C02% 02% PRESS. SDE VEL

722.344
A-I 2.5 724.1 0.72 1.55 93 95 98 20.04 49.6
2 2.5 725.8 0.72 1.55 94 95 99 0.0 20.9 -0.32 20.06 49.6
3 2.5 727.7 0.75 1.65 94 96 99 20.48 50.6
4 2.5 730.0 0.75 1.65 94 94 98 20.46 50.6
5 2.5 731.4 0.77 1.65 95 96 99 20.75 51.3
6 2.5 733.5 0.85 1.85 95 95 99 21.80 53.9
7 2.5 735.6 1.10 2.40 95 94 99 24.80 61.3
8 2.5 738.0 1.15 2.50 95 95 99 25.35 62.7
9 2.5 740.1 1.15 2.50 95 95 98 25.33 62.6
10 2.5 742.6 1.10 2.40 95 95 95 24.71 61.1
11 2.5 744.6 0.88 1.90 96 96 94 22.08 54.6
12 2.5 746.095 0.40 0.87 96 95 89 14.82 36.6

746.095
B-1 2.5 748.1 1.20 2.60 94 93 97 25.85 63.9
2 2.5 750.5 1.20 2.60 95 95 99 25.90 64.0
3 2.5 753.1 1.20 2.60 95 95 99 25.90 64.0
4 2.5 755.3 1.15 2.50 95 94 99 25.35 62.7
5 2.5 757.3 1.10 2.40 95 94 99 24.80 61.3
6 2.5 759.8 1.00 2.20 95 95 98 23.62 58.4
7 2.5 761.8 0.90 1.95 95 94 98 22.41 55.4
8 2.5 764.0 0.95 2.05 95 95 98 23.02 56.9
9 2.5 765.8 0.98 2.15 95 95 97 23.36 57.8
10 2.5 768.2 1.10 2.40 96 96 97 24.75 61.2
11 2.5 770.1 0.98 2.15 97 95 92 23.26 57.5
12 2.5 772.015 0.50 1.10 96 95 90 16.58 41.0

RESULT~ TT VM SQ RT PIT PM TM TS CO2 02 STATIC SDE VEL
60.0 49.671 0.963 2.049 95 97 0.0 20.9 -0.32 22.73 56.2
net net avg avg avg avg avg avg avg avg ftlsec

Ps= 29.53 Vm(std)= 46.895 Vw(,td) = 1.178 %M= 2.45

Bws = 0.024 Md= 28.84 M,= 28.57

STACK GAS VELOCITY = 56.2 AFPS V, EMISSIONS

STACK GAS VELOCITY = 3,372 AFPM Weight, mg= 2.2

STACK GAS VOLUME = 12,307 DSCFM Qstd GR/DSCF= 0.001

STACK GAS VOLUME = 13,487 ACFM Qa GRIDSCM 0.026

ISOKINETIC RATIO = 96.3 % LBS/HR=' 0.08
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C,ATALVST AIR. MANAGEMENT, INC_ (865)531-0075

Air 'Quality Testing Services (865) 531-0750 Fax
250!) Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Final Leak (Samp.) tJ .00'2 e. 7 "
Final Leak (Pitot) ?if!1.;;

Filter Number 5'7D
-~----

Initial Leak (Samp.) P. cfZ5Z> e /.) /'
Initial Leak (P itot) _-£.--;;:p.'-r1--,,:,~=---.:3~)=--_

p:p-e y·u

Pitot No. e,4,."'! -z. /
Nozzle No. C"*yn fO
Nozzle Dn. c9 -z z 0

TC No. 64 M Z-.l

Ps Z~.:SS

Ambient Temp _...L-7--,,<O~_

Static- D. 3 Z

I

__D----'3~.0 _

j-!P'7 I VI /-00

t. c 2119

Client
Plant'

Location
Test
Run

Date

Meter Box

boH

TIME STACK PROBE OVEN METER of EXIT
POINT ACTUAL RUN METER boP t.h OF of of IN OUT OF VAC1-------- .... hZ5", DOL pl4D7 )1) p;A-
AI I '2.~ t,pZ1· 0 'iJ .'1'1 /·ffJ'5 q<j f 8~ &7 I~ 'S' 2,.\::)

:z.. I '$'.0 (Pzt3. q [) ,'/fJ if -;-; q/?> J 8~ 87 In¥ z·o
> / 7.) (;, 7,0.&7 0,75 / '(n" qp, BS- cSs / ... "7 '2.0..., I It> .D I,.,~,.t. 7 ()·1-1 I A,,'; tlt.l 90 06 I~</ "Z..o
0( 12.) -~~;.jJ '?, P.iot1 j.,(D qf? £>(p e7 In</ ~ .<:>

(p /S-:Y 19 3G~" 0 0.'7(. /,« qg @J7 eB .J 17.0
7 I). S- (~ ?7~.'-I 0.91 I.Q? qs B6 91 'tnz. 3·0,,,
~ 20.0 fat/o.? infh Z,,0 £:Iq eFt 8'1 ; ... / "3.0

G '2-2'S- {oyZ·o /.,0 ? .1/ 0 ,~~ 9"" Qo (/"JO S·'S"'"
,0 2..S~ l.,<./t./ I j.(i<:> t..'lD C; 15 <to qi:> <<1 3· S-
1/ ~ "L 7.5' 1!1 tl0 .c..( n ~f 1-1) 9JC( qo qo ;B .~ • <::.

17 DBW 30.0 ,;"C/ 1. ~8!7 o.t" D.S? g.;- (}o qo s-e f).')

D9J21,
61 / z·" lP4C:t- ?, I ,1.0 t,.(PD q7 qo qf lAV 3·S-

"L --; ::;.0 lo~Z·O j,/) (.,..)'0 ""10 tf/ t}?. S-~ '30.~

.~ / 7.'- fD~'" z- II/{ 2, {"t> ag q{ 4?- -;-" r3_,~

"-I lo.() 1"C::;(P •., 1(/) z,5"u qg qz. qz.., 57 -:t.. '\
~. 12·) (,,<S. Cf? / ,ID 2·'/D qB Of 1.. q~ :)S 3·)

IA I c:;'.<> lnfnJ . \:) I.CJ~ 1..~ t:y, qz. ql- S-a >.'>
'1 \ /7·;- 11J11\~iO /.-03 Z'30 tl, q~ q3 .;10 'S.$"'
~ "\ Zo.o (",1,..<.& Oen 1. . ,0 q, \ q3 q~ .c>7 3·0
'1 1--'1,-) Inf,,"7·(P /,10 1,{O q~ \ qy ere!. ~ 3·S-
/0 z{.o I;' Vf· {£> /.00 t·lO ~ '.(' qy tjy 5:q ~.S-
1/ I '1...7.( lp7/·Q O,Ul i. SO ~q Cf3 q3 ~7 ?,~
11.· lo'JOJS"4 :?D.D 1,,11 . t&o< D.7..5 0-55 ~z.. q3 q~ ~7 D-~

COMMENTS: \
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-
CATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knc>xville, TN 37931

PLA,NT: .:S PV-/'t loc-Ie DATE:~/ I S"""/D ')
SAMPLING TIME: (24 HR CLOCK) Df S-o - DS -;- ~
SAMPLING LOCATION: -..,...=L:&-),:.:.fl'\C'-=:.,-'.loo!s,""Ic,.:;.~~-=- _
SAMPLING TYPE: kk7~'C leo/' ;Set>
ANP,LYTICAL METHOD: .31// ~MB. TEMP (OF) 76
TECHNICIAN: ~t/~ ,

1

INC _ (865) 531-0075

(865) 531-0750 Fax

" RUN 1 2 3

GA~
AVEMGE

ACTUAL ACTUAL ACTUAL
NE1 20.9-%02

NET NET NET
VOLUME Fo (TEST)=

O/OC02
READING READING READING

CO2

'J() Il -e:;-

02 l1~
le.AJ' Fuel Type

I
Fo (calc)

20 f7(NET IS ACTUAL MINUS RESIDUAL FUEL OIL 1..210
AC11JAl COV NATURAL. GAS 1.71.

SYSTEM LEAK CHECK /
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 20 ,C::; / zag
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) 70 .C; / Zo 5'

MOISTURE

BUBBLER -~
BUBBLER_~___

1 2 3 4 5 6 GEL TOTALS

FINAL (mil /o.~ /0'-/ Z ZbO
INITIAL (ml) /OD /00 G- '2. 50

NET (ml) f3 q l- /0 z.'f
TOTALS Z'I

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTER NO.
WEIGHED

BEAKl:R Nu.
WEIGHED

570 BY 08 gCft.-k BY

FINAL WEIGHT 0.112.{ /11,., FINAL WEIGHT /1)7. B3.f!R liD. <jib? /'?T
INITIAL

0.1//1 (!~
INITIAL

/07, g~77 //u. <fSbc; IWEIGHT WEIGHT

DIFFERENCE D.DO/i) ~7
DIFfERENCE /) ·00/2- O.c)OD'Z \

PARTICULATE /.0 )t-oT ~n~ULATE }.z. D.C- \CATCH
I

2. 0
TOTAL PARTICULATE CATCH (mg) _
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CATALVST AIR MANAGEMENT, INC_ (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Final Leak (Samp.) --'=-~i9--=-----"-----

Final Leak (Pitot) --"'C.~t=-~__

Filter Number
---"""--=-=----

Initial Leak (Samp.) -=--.:'-----,q..--=------.:~_

Initial Leak (Pitot) _~.,.-=.~__

Pitot No. (!.R/11 Z. (

Nozzle No. crtd'I ~

Nozzle On. O. Z.~()
TC No. CI"1/?? 21

PB '2..'1. ss::
Ambient Temp '2'8

Static - 0 .'3 l.03u
j. 0 7 I-Y-

1
-/-.0-0-

Client
Plant
Location
Test
Run
Date

Meter Box

.6H

5"8 3·0

,:'0 J. D

59 ~.c

<> 2·)

METER OF EXIT
IN OUT OF VAC

PROBE OVEN
OF OF

Cf1

STACK
OFboP

? (?J .~ I. 0 0 ~ . "tG

10~.1 ID.1'3) ·Lt,O
10je-t 0.71 / .~5

7;<1.' /·10 '1.\[D

7oo.~ n"11 1.'«

1lt,o\ofJ O. .JS /.00

Z7-~

/),0

/ 1·)

\ IZ.-(

/ 1,0.,.0

I

TIME
ACTUAL RUN METER

3

7

q
/0

rz-
1/

III

POINT
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C:ATALVST AIR MANAGEMENT, INC. (865)531-0075

Ail' Quality Testing Services (865) 531-0750 Fax
2505 Byington-Solway Road
Knoxville, TN 37931

......, PLANT: ':;Pu,,- lac. t DATE: Co / (J/o5
SAMPLING TIME: (24 HR CLOCK) DC? t"'6=" "TD7--'-
SAMPLING LOCATION: (,../r'L(! s l-c~ IJ
SAMPLING TYPE: t....fe) .. "'i-dL &M13 /~ Z
ANALYTICAL METHOD: '3 J n A. TEMP (OF) '7S /
TECHNICIAN: -y"?.y!ft" L.Jr"'-'2-:5 fo«..p

, RUN 1 2 3

GJ~
AVERAGE

ACTUAL ACTUAL ACTUAL
NET 20.9-%02

NET NET
VOLUME Fe (TEST)=

NET %C02
READING READING READING

CO2

1/ e-
II (7

02 I~~
j:l~ Fuel Type

I

Folcalc)

(NET IS ACTUAL MINUS 2D.'9 RESIDUAL FUEL OIL U ..
ACTUALC~ NATURAl GAS 1,71.

SYSTEM LEAK CHECK c.P :J
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) ---=2=--o_er~_,--:"""Z.,.-D...,,'?.,.../_ BUBBLER ?//
FINAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL) '2'09. '20 .S' BUBBLER_, _

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) 110 /0'2- '-! Z7y
INITIAL (ml) /00 /OU & ZCo~
NET (ml) /0 z.. <-/ 1° '2 G::>
TOTALS 2.&-

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTEH NO.
WEIGHED

BEAKER NO.

S-~ 0'5"' ~"'l:
WEIGHED

BY BY

FINAL WEIGHT O. //21 A-t FINAL WEIGHT /O;?'0f!7G ;Prr
INITIAL

O,t/di
INITIAL IOs.c./76'LWEIGHT C-~/l WEIGHT

DIFFE~ENCE O.DDI3 /'177 DIFFERENCE
~ 0.00 / 0

PARTICULATE /.3 /f?{ b~n~ULATE /D D.z...CATCH

c: - I
TOTAL PARTICULATE CATCH (mg) _



C:ATALVST AIR MANAGEMENT, INC_ (865)531-0075

Air Quality Testing Services (865) 531-0750 Fax
2505 Byington Solway Road
Knoxville, TN 37931

Field Isokinetic Data Sheet

Client
Plant
Location
Test
Run
Date

Meter Box

.6H

G/c.f'C

3

Pitot No. CA" ZI
Nozzle No. CA'P? SO
Nozzle On. o. ,:2-0

TC No. {:A-;n"Z ,
Ps ,9· 5S""

Ambient Temp _---'B=.-O_

Static -0 ~ 3 '2

Filter Number :>? Z,_-:::-_---
Initial Leak (Samp.) D.OOZ. e 13<'

Initial Leak (Pitot) _=~'-7-9-~=-,::3~.J~-'__

;Pc 3.-;-

Final Leak (Samp.) O~S e 7"
Final Leak (Pitot) _~d~e!e!,,-"3-~O__

;P~/Y:o

TIME STACK PROBE OVEN METER OF EXIT
~NT ACTUAL RUN METER .6.P .6.h OF OF OF IN OUT OF VAC

:1JV3 722.3vl{ iV,4 ,v,4

4 1 l·) 1Z1.1 D.?!' j.SS"' qg I 43 CfS 1t,S- ~.o

l..- / ';.:J ·7z-5. '$ 10.,1,. j.« qq ql( q:) It'o3 Zo
3 '7. )' 727'7 '0 ,1<; .t In« qq til.( q~ .5""Q z·o
if /0.;) ·1~o.o 0.7'1 I.Cp{" C)g qy 4cf <:::;7 2-0...- It.'" I~J·i 0.17 I. ,£ ~q q'5 IQ{o ..,..~ 7.0"~,. J"'o ,-;~< O.fJS I,~.< tOe q$' ~S- C;~ Z···:;-

"
-7 17.) ?3).~ I,) V 2·40 ,1'1 '1'S' '1'1 5.';- ~.S-
~~ J ZO.O 77,a,~ /./) Z .'S'o I?q q'5"' q-s- ~C/ '3. 'S"
tf z.-l.--) ,t/O. , / -I) Z·5""o 8 q- qS* 5'l, 3.S-:>
fO I Z':;.Z> 1tfz·(p //0 -Z .i/o q~ q5" CIS- S3 3·;-
1/ Z,7.) #')41'1.«.1 ID.M J .t;{) 'It{ q(p Ci& 53 3.0
/:Z- JlJ~ 3j)·~ 7'1lA otff IfJ.c./o D. '&1 gq I q~ qc:;- ~;£;" 0·'.:)I'

1/1 (,p

;,g/ ? :S 1t./'S. , i.-Zo -Z.(pQ 1.17 i qc( q3 InO ~.D
J' \ S ~- 750.< I zo ~.~o. "1'1 9-:; t::tS' ,e::;-<. 4,0t,., ......
:~ 1,5 1'5';· I ·J.20 2·(qo '14 qj qo; 5/ t/.C
<.( /0:0 1tf;~.-t, Ii -j( Z·SD Ott q.;- CIt/. '51 '3·')
<"" 12·< 1'57.7, J.If> '2·'10 t:; Cf 'I-S qq 5/ :<. S-->

~r I~.o 15'1·e /.or:> 'l·20 ~~J?> q.:;- ~") 50 '"S·o
)' 11.< ·1~/.~ D.qo I.q~ i1'8 Qr qif :~o -:l...O
e~ 1..0.0 1ri1I./.o 19A'; 2·0S' qB Q5 q~ '5/ ~,o
q 1..2.( 1"<' .g D.q~ t.» q, Cj)" q.,- <:'1 3.0
10 1-{,0 "7lstS. -z. I do 2·'10 q, CiG? Cj(p Sl 3,S-
if '2.1.S 77D. I 0.'18 1,·6 q~ q7 c;~ ~I ~e

Ii'.. IflJi, "?IO.O ')'17. () (') loc:;o }./O qo t}{., q~ 5~ /7U

COMMENTS:

~ n..;.;l
{.~ a

1.,.\.1' ,
j~

i 0-1

IO~
c.t

-'j \0
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C:ATALVST AIR MANAGEMENT,
Air Quality Testing Services
2505 Byington-Solway Road
Knoxville, TN 37931

PLANT: .:S fcJ..ro.. (ock DATE:~/ f,)/~
SAMPLING TIME: (24 HR CLOCK) 10-13·- IlY6
SAMPLING LOCATION: -r...l::L:L/..<.:~='+s""~"7-"=,.,r-------
SAMPLING TYPE: l ... kJ;-.c tel ECI
ANALYTICAL METHOD: :3 1/7 ArYjEf.lTEMP (OF) 80
TECHNICIAN: ~//:d\

7

INC. (865) 531-0075

(865) 531-0750 Fax

~
1 2 3

AVERAGE

GAS ACTUAL ACTUAL ACTUAL
NET 20.9-%02

VOLUME Fo (TEST)-
NET NET NET %C02

READING READING READING

CO2

~ ~/1 -e
02 ~~ Fuel Type I Fa (calc)

(NET IS ACTUAL MINUS ZO c;
RESIDUAL FUEL OIL ,....

ACTUALCOu NATURAL GAS 1.711

SYSTEM LEAK CHECK __---=-J/=--_
INITIAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)
Flf'-IAL ORSAT ANALYZER LEAK CHECK (FLUID LEVEL)

ZD.C; I zo9
20 ~ / 20!'7

BUBBLER ,::?J
BUBBLER_~_

MOISTURE

1 2 3 4 5 6 GEL TOTALS

FINAL (ml) ID7 /0 Co t/ '3/0

INITIAL (ml) /00 /00 &- 3<')'Z

NET :ml) 7 0 l.f s Z='>
TOTALS Z.s-

PARTICULATE CATCH
FILTER WEIGHTS PROBE/NOZZLE WASH

FILTE,R NO. BEAKER NO.

572-
WEIGHED Z7 &~~I:.

WEIGHED

BY BY

FINAl. WEIGHT ()r/13? AT FINAL WEIGHT /07- B20:> ~
INITIAL D.llzS- C;t::!

INITIAL
}01. e(e{)" \WEIGHT WEIGHT

DIFFI:RENCE D,OD/</- PI '7
DIFFERENCE 0.00/0

PARTICULATE
/' t.( ,417

PARTICULATE /,0 D·2..-CATCH CATCH

I

'll..,- TOTAL PARTICULATE CATCH (mg) 2·"Z...
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APPENDIX 4
LABORATORY ANALYSIS

Trace MetalslHCl/HF/Acid Mist



1V1aa~,c~

Attention: Mike Tavlor

Your Project #: EKPC
Site: SPUNLOCK 3

MAXXAM JOB #: A557722
Received: 2005/06/23, 12:00

Sample Matrix: Filter
# Samples Received: 4

Catalyst Air Management
2505 Byington-Solway Rd
Knoxville, TN
USA 37931

ANALYTICAL REPORT

Report Date: 2005/07/13

An:l]yses
Mercury - Filter and Acetone Rinse Q!
Total Metals Analysis on Comb. Train (l)

Sample Matrix: lmpinger Solution
# Samples Received: 22

Quantity
4
4

Date
Extracted
2005106/30
2005/06/29

Date
Analyzed
2005/06/30
2005/06/30

Laboratorv Method
SOP ING-JlI
ING 109

Method
Reference
EPA CFR PTM 29
SW 846 6020

Analyses
Halogens by Ie in Impingers (l)
Mercury - HCI Impinger Solution I!)

Mercury - HN03 Rinse Solution (l)

Mercury - HN03IH202 Impinger Solution (l)

Mercury - KJl,ln041H2S04 Impinger Solution (j)

Hydrogen Halides by IC Q!
Sulphuric Acid Mist - Titration (j)

Sulphur Dioxide in Impingers - Titration (I)

(I) This test was performed by Maxxam Analytics Burlington

MAXXAM ANALYTICS INC.

MIKE CHALLIS, CET, B.Sc, C.Chem
Customer Service Manager, US Air Toxics

J\!fDC/mdc
encl.

Date Date
Quantity Extracted Analyzed Laboratorv Method
5 2005106/24 2005/06/24 SOP ING 2J J
4 2005/07/]1 2005/07!l1 SOPING-IIJ
4 2005/07105 2005/07/06 SOPING-111
4 2005/07/05 2005/07/06 SOP lNG-II I
4 2005/07/07 2005/07107 SOPING-1IJ
5 2005/07/11 2005/07/]I SOPING211
4 2005/071J2 2005/071J2 NCASI--EPA 8a
4 2005/06/27 2005/06/28 NCASI--EPA 8a

Method
Reference
EPA CFR PTM 26A
EPA CFR PTM 29
EPA CFR PTM 29
EPA CFR PTM 29
EPA CFR PTM 29
EPA CFR PTM 26A

Total cover pages: I

Burlington:5555 North Service Road, Burlington, Ontario L7L 5H7 Telephone(905) 332-8788 Fax(905) 332-9169
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(

Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 29 Metals ICP/MS

( (

~

(J\

.,,:;...

Maxxam ID G81318 G81368 G81368 G81369
Sampling Date 6/8/2005 6/8/2005 6/8/2005 6/8/2005

Units M29-BLANK M29-RUN#1 M29-RUN#1 Dup M29-RUN#2
Total Beryllium (Be) ug 0.3 0.4 0.3 0.3
Total Lead (Pb) ug 6.7 8.1 8 16.9

QC Batch =Quality Control Batch
Please check for attached comments



(

Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 29 Metals ICP/MS

( (

f-A
()l

U1

Maxxam 10 G81370
Sampling Date 6/8/2005

Units M29·RUN#3 OL QC Batch MOL
Total Beryllium (Be) ug 0.3 0.1 769333 0.1
Total Lead (Pb) ug 13.3 0.2 769333 0.2

QC Batch;;:: Quality Control Batch
Please check for attached comments



(

Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 29 Mercury

( (

Maxxam ID G81318 G81368 G81368
Sampling Date 6/8/2005 6/8/2005 6/8/2005

Units M29-BLANK DL M29-RUN#1 M29-RUN#1 Dup DL
Total Mercury-1 B-FilterlAcetonelRinse ug <0.03 0.03 0.06 0.06 0.03
Total Mercury-3B-KMn04 ug <0.05 0.05 <0.05 <0.05 0.05
Total Mercury-2B Nitric/Peroxide ug <0.17 0.17 <0.62 <0.62 0.62
Total Mercury-3A Nitric Impinger ug <0.01 0.01 0.01 NIA 0.01
Total Mercury-3C HCI ug 0.07 0.05 3.32 3.3 0.05

~ NIA =Not Applicable
()1 QC Batch = Quality Control Batch
OJ Please check for attached comments



(

Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 29 Mercury

( (

~

()l

--1

Maxxam ID G81369 G81369 G81370
Sampling Date 6/8/2005 6/8/2005 6/8/2005

Units M29·RUN#2 M29-RUN#2 Dup DL M29·RUN#3 DL QC Batch MOL
Total Mercury-1 B-Filter/Acetone/Rinse ug 0.16 N/A 0.03 <0.03 0.03 770520 0.03
Total Mercury-3B-KMn04 ug <0.05 N/A 0.05 <0.05 0.05 774522 0.05
Total Mercury-2B Nitric/Peroxide ug <0.58 N/A 0.58 <0.62 0.62 766380 0.01
Total Mercury-3A Nitric Impinger ug <0.01 <0.01 0.01 <0.01 0.01 766374 0.05
Total Mercury-3C HCI ug 2.68 N/A 0.05 3.71 0.05 775459 0.05

N/A =Not Applicable
QC Batch =Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

( (

l-4
U1
00

Maxxam ID G81002 G81002 G81006 G81006
Sampling Date 6/9/2005 6/9/2005 6/9/2005 6/9/2005

Units M26A-DI BLANK M26A-DI BLANK Dup M26A-BLANK H2SO4 M26A-BLANK H2S04 Dup
Hydrochloric Acid ug <100 <100 <100 <100
Hydrofluoric Acid ug <100 <100 <100 <100

QC Batch;;;: Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

c (

~
()l
(0

Maxxam 10 G81008 G81008 G81009 G81009
Sampling Date 6/9/2005 6/9/2005 6/9/2005 6/9/2005

Units M26A-IMP 1/2-RUN#1 M26A-IMP 1/2-RUN#1 Dup M26A-IMP 1/2-RUN#2 M26A-IMP 1I2-RUN#2 Dup
Hydrochloric Acid ug <100 <100 <100 <100
Hydrofluoric Acid ug <100 <100 <100 <100

QC Batch == Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

( (

.-.
0)
o

Maxxam 10 G81010 G81010
Sampling Date 6/9/2005 6/9/2005

Units M26A-IMP 1/2-RUN#3 H M26A-IMP 1/2-RUN#3 Oup QC Batch MOL
Hydrochloric Acid ug <100 <100 776755 100
Hydrofluoric Acid ug <100 <100 776755 100

QC Batch = Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

( (

/-6
OJ
~

Maxxam 10 G81094 G81094 G81097 G81097
Sampling Date 6/9/2005 6/9/2005 6/9/2005 6/9/2005

Units M26A-D1 BLANK M26A-DI BLANK Dup M26A- BLANK NAOH M26A- BLANK NAOH Dup
Chlorine ug <100 <100 <100 <100
Fluorine ug <100 <100 <100 <100

QC Batch =Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

( (

,.....
en
t'-'

Maxxam ID G81099 G81099 G81100 G81100
Sampling Date 6/9/2005 6/9/2005 6/9/2005 6/9/2005

Units M26A-IMP 3/4-RUN#1 M26A-IMP 3/4-RUN#1 Dup M26A-IMP 3/4-RUN#2 M26A-IMP 3/4-RUN#2 Dup
Chlorine ug 3200 3100 5000 4900
Fluorine ug <100 <100 <100 <100

QC Batch =Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

Method 26A

( (

~

m
w

Maxxam 10 G81101 G81101
Sampling Date 6/9/2005 6/9/2005

Units M26A-IMP 3/4-RUN#3 M26A-IMP 3/4-RUN#3 Oup QC Batch MOL
Chlorine ug 2100 2100 766677 100
Fluorine ug <100 <100 766677 100

QC Batch =Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

RESULTS OF ANALYSES OF IMPINGER SOLUTION

( (

1-1'
CD
~

Maxxam 10 G81183 G81227 G81228Sampling Date 6/9/2005 6/9/2005 6/9/2005Units M8-80% IPA BLANK DL M8-FRONT HALF-RUN#1 DL M8-FRONT HALF-RUN#2 DLSUlphuric Acid Mist mg <0.13 0.13 '1.,3 0.25 7~7 0.24Sulphur dioxide mg N/A - N/A - N/A -
QC Batch =Quality Control Batch
Please check for attached comments
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

RESULTS OF ANALYSES OF 1MPING

( (

/-I'
CJ)

0'1

Maxxam ID G81230 G81236 G81239
Sampling Date 6/9/2005 6/9/2005 6/9/2005

Units M8-FRONT HALF-RUN#3 M8-3% H202 BLANK S02 DL M8-BACK HALF-RUN#1 S02 DL
Sulphuric Acid Mist mg 9.1 N/A - N/A -
Sulphur dioxide mg N/A 0.48 0.36 95 1.3

QC Batch =Quality Control Batch
Please check for attached comments



(

Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

RESULTS OF ANALYSES OF IMPING

c (

f-&
en
OJ

Maxxam 10 G81240 G81241
Sampling Date 6/9/2005 6/9/2005

Units M8-BACK HALF-RUN#2 S02 M8-BACK HALF-RUN#3 S02 DL QC Batch
Sulphuric Acid Mist mg N/A N/A - 778252
Sulphur dioxide mg 340 310 7.1 768281

QC Batch = Quality Control Batch
Please check for attached comments



Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

GENERAL COMMENTS

Possible lab contamination for Pb due to level found in processed blank.

Sample G81002-01: IMPVOL=125ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81 006-01: IMPVOL=65ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81008-01: IMPVOL=425ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81009-01: IMPVOL=435ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81010-01: IMPVOL=425ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81094-01: IMPVOL=125ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81097-01: IMPVOL=150ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81099-01: IMPVOL=260ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G811 00-01: IMPVOL=265ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81101-01: IMPVOL=275ML
IMPCHARG=200ML
VOL ADJUST=2000ML

Sample G81183-01: sUlphuric acid mist run by ion chromatography due to
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Catalyst Air Management
Client Project #: EKPC
Project name: SPUNLOCK 3

Maxxam Job #: A557722
Report Date: 2005/07/13

GENERAL COMMENTS

interference which did not allow an endpoint to be visible during a titration.

Sample 881227-01: sUlphuric acid mist run by ion chromatography due to
interference which did not allow an endpoint to be visible during a titration.

Sample 881228-01: sUlphuric acid mist run by ion chromatography due to
interference which did not allow an endpoint to be visible during a titration.

Sample 881230-01: sUlphuric acid mist run by ion chromatography due to
interference which did not allow an endpoint to be visible during a titration.

Sample 881368-01: Post digestion duplicate and spike done for Pb and Be

Results relate only to the items tested.
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Catalyst Air Management
Attention: Mike Taylor
Client Project #: EKPC
Project name: SPUNLOCK 3

Quality Assurance Report
Maxxam Job Number: GA557722

Q/JJQC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value %Recovery Units

76f3374 M_N MATRIX SPIKE (G81368) Total Mercury-3A 716/2005 0.11, DL-0.01 106 ug
MATRIX SPIKE DUP (G81368) Total Mercury-3A 716/2005 0.11, DL=0.01 112 ug

Spiked Blank Total Mercury-3A 716/2005 0.11, DL=0.01 109 ug
Spiked Blank DUP Total Mercury-3A 716/2005 0.11, DL=0.01 109 ug

Method Blank Total Mercury-3A 716/2005 <0.01 ug
RPD Total Mercury-3A 716/2005 NC %

76f3380 M_N MATRIX SPIKE (G81368) Total Mercury-2B 716/2005 0.00, DL=0.62 103 ug
MATRIX SPIKE DUP (G81368) Total Mercury-2B 716/2005 0.00, DL=0.62 105 ug

Spiked Blank Total Mercury-2B 716/2005 0.11, DL=0.01 106 ug
Spiked Blank DUP Total Mercury-2B 7/6/2005 0.10, DL=0.01 102 ug

Method Blank Total Mercury-2B 7/6/2005 <0.01 ug
RPD Total Mercury-2B 7/6/2005 NC %

76f3677 A_S MATRIX SPIKE (G81099) Chlorine 6/24/2005 O,DL=100 103 ug
MATRIX SPIKE DUP (G81099) Chlorine 6/24/2005 O,DL=100 104 ug

MATRIX SPIKE (G81099) Fluorine 6/24/2005 O,DL=100 90 ug
MATRIX SPIKE DUP (G81099) Fluorine 6/24/2005 0, DL=100 90 ug

Spiked Blank Chlorine 6/24/2005 0, DL=100 102 ug
Spiked Blank DUP Chlorine 6/2412005 O,DL=100 104 ug

Spiked Blank Fluorine 6/24/2005 O,DL=100 95 ug
Spiked Blank DUP Fluorine 6/24/2005 0, DL=100 96 ug

Method Blank Chlorine 6/24/2005 <100 ug
Method Blank DUP Chlorine 6/24/2005 <100 ug

Method Blank Fluorine 6/24/2005 <100 ug
Method Blank DUP Fluorine 6/24/2005 <100 ug

RPD Chlorine 6/24/2005 NC %
Fluorine 6/24/2005 NC %
Chlorine 6/24/2005 NC %
Fluorine 6/24/2005 NC %
Chlorine 6/24/2005 4.9 %
Fluorine 6/24/2005 NC %
Chlorine 6/24/2005 0.4 %
Fluorine 6/24/2005 NC %
Chlorine 6/24/2005 0.8 %
Fluorine 6/24/2005 NC %

768281 BAT MATRIX SPIKE Sulphur dioxide 6/28/2005 5.0, DL=0.29 100 mg
Method Blank Sulphur dioxide 6/28/2005 <2 mg

RPD Sulphur dioxide 6/28/2005 0.2 %
76H333 N_R MATRIX SPIKE Total Beryllium (Be) 6/30/2005 0.0, DL=0.1 104 ug

MATRIX SPIKE DUP Total Beryllium (Be) 6/30/2005 0.O,DL=0.1 104 ug
MATRIX SPIKE Total Lead (Pb) 6/30/2005 0.O,DL=0.2 98 ug

MATRIX SPIKE DUP Total Lead (Pb) 6/3012005 0.0,DL=0.2 97 ug
Spiked Blank Total Beryllium (Be) 6/30/2005 53.5, DL=0.1 107 ug

Spiked Blank DUP Total Beryllium (Be) 6/30/2005 52.5, DL=0.1 105 ug
Spiked Blank Total Lead (Pb) 6/30/2005 50.5, DL=0.2 101 ug

Spiked Blank DUP Total Lead (Pb) 613012005 50.0, DL=0.2 100 ug
Method Blank Total Beryllium (Be) 6/30/2005 <0.1 ug
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QC Limits
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Catalyst Air Management
Attention: Mike Taylor
Client Project #: EKPC

....." Project name: SPUNLOCK 3

Quality Assurance Report
Maxxam Job Number: GA557722

QNQC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value %Recovery Units

Method Blank OUP Total Beryllium (Be) 6/30/2005 <0.1 ug
Method Blank Total Lead (Pb) 6/3012005 1.5 DL=O.2 ug

Method Blank OUP Total Lead (Pb) 6/3012005 1.5 DL=0.2 ug
RPO Total Beryllium (Be) 6/3012005 NC %

Total Lead (Pb) 6/3012005 1.3 %
770520 M_N MATRIX SPIKE (G81368) Total Mercury-1 B 6/3012005 0.32, OL=0.03 105 ug

MATRIX SPIKE OUP (G81368) Total Mercury-1 B 6/30/2005 0.31,OL=0.03 102 ug
Spiked Blank Total Mercury-1 B 6/3012005 0.31, OL=0.03 102 ug

Spiked Blank OUP Total Mercury-1B 6/30/2005 0.31,DL=0.03 103 ug
Method Blank Total Mercury-1 B 6/30/2005 <0.03 ug

RPO Total Mercury-1 B 6/30/2005 NC %
77Ll522 M_N MATRIX SPIKE (G81368) Total Mercury - Mn04 - 1 7/7/2005 0.51, OL=0.05 102 ug

MATRIX SPIKE OUP (G81368) Total Mercury - Mn04 - 1 7/7/2005 0.51, OL=0.05 102 ug
Spiked Blank Total Mercury - Mn04 - 1 7/7/2005 0.52, OL=0.05 103 ug

Spiked Blank OUP Total Mercury - Mn04 - 1 7/7/2005 0.52, OL=0.05 103 ug
Method Blank Total Mercury - Mn04 - 1 7/7/2005 <0.05 ug

RPO Total Mercury - Mn04 - 1 7/7/2005 NC %
77~0459 M_N MATRIX SPIKE (G81368) Total Mercury-3C 7/11/2005 0.46, OL=0.05 92 ug

MATRIX SPIKE OUP (G81368) Total Mercury-3C 7/11/2005 0.49, DL=0.05 97 ug
Spiked Blank Total Mercury-3C 7/1112005 0.51, OL=0.05 101 ug

Spiked Blank OUP Total Mercury-3C 7/11/2005 0.52, OL=0.05 104 ug
Method Blank Total Mercury-3C 7/11/2005 <0.05 ug

RPD Total Mercury-3C 7/11/2005 0.4 %
776755 A_S MATRIX SPIKE (G81008) Hydrochloric Acid 7/11/2005 0,OL=100 105 ug

MATRIX SPIKE OUP (G81008) Hydrochloric Acid 7/11/2005 0,OL=100 104 ug
MATRIX SPIKE (G81008) Hydrofluoric Acid 7/11/2005 0,OL=100 102 ug

MATRIX SPIKE OUP (G81008) Hydrofluoric Acid 7/11/2005 0,OL=100 102 ug
Spiked Blank Hydrochloric Acid 7/11/2005 0,OL=100 100 ug

Spiked Blank DUP Hydrochloric Acid 7/11/2005 0, DL=100 100 ug
Spiked Blank Hydrofluoric Acid 7/11/2005 0,OL=100 98 ug

Spiked Blank OUP Hydrofluoric Acid 7/11/2005 0,OL=100 98 ug
Method Blank Hydrochloric Acid 7/11/2005 <100 ug

Method Blank OUP Hydrochloric Acid 7/11/2005 <100 ug
Method Blank Hydrofluoric Acid 7/11/2005 <100 ug

Method Blank OUP Hydrofluoric Acid 7/11/2005 <100 ug
RPO Hydrochloric Acid 7/11/2005 NC %

Hydrofluoric Acid 7/11/2005 NC %
Hydrochloric Acid 7/11/2005 NC %
Hydrofluoric Acid 7/11/2005 NC %
Hydrochloric Acid 7/11/2005 NC %
Hydrofluoric Acid 7/11/2005 NC %
Hydrochloric Acid 7/11/2005 NC %
Hydrofluoric Acid 7/1112005 NC %
Hydrochloric Acid 7/11/2005 NC %
Hydrofluoric Acid 7/11/2005 NC %

778252 BAT MATRIX SPIKE (G81227) Sulphuric Acid Mist 7/12/2005 5.1, OL=0.25 102 mg
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Catalyst Air Management
Atlention: Mike Taylor
Client Project #: EKPC
Project name: SPUNLOCK 3

Quality Assurance Report
Maxxam Job Number: GA557722

QIVQC Date
Batch Analyzed

1---'f\.",1u;;..;.m"---,,,-In;,;.;it ---::~Q7._'_C_:T_'::::":_Ylpe..:.......:- ---:::--:--:-P.;;,;.ar7a....;.m:"'e-':'te'-:-r77.""--:--_"'-=:'yyy-f-::-:yl/m:.:m::-;/::-:d""d_-:-:::,V.;...a::,;l""u.;;,;.e::-:--",-o;;;;..;.o,,-,R;.:,e:::co:-;v-=e.:...<ry~U;.;.:n~its::...j QC Limits
Spiked Blank Sulphuric Acid Mist 7/12/2005 4.9, DL=0.1 97 mg 90 - 110
Method Blank Sulphuric Acid Mist 7/12/2005 <0.1 mg

RPD Sulphuric Acid Mist 7/12/2005 0.5 %

NC = Non-calculable
RPD = Relative Percent Difference
SPIKE = Fortified sample
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Reagent Blank Run # Z-.

(jIA (JIA @N
(j/A ~/A (j/N
@IA rFJA VN

{jJ1 A (!II A 'SI N

{jJ1 A frYI A @I N

(j/A @/A @/N
Permanganate and Rinses

HCI RinsePIA PIA YIN

_ Portions for Mercury only

tV A &1 A GlI N (. 'jOe1~A Implnger 4 and Rinses

~' A (!JI A &1 N !~':? 58 Permanganate and Rinses

(!J A fPJI A (Y I N __~_ __L:'lfrCi 5C HCr Rinse

{j)A @/A (yN

@A (j/A @N
HCI (Req. 200 ml water +25 ml 8N HCI)

Run#--J IIRun#,_Z"-- _
'ortlou for an Metab
nFiller @A ((IP Filter &/A Zcvt( e

I
Acetone Rinse PI~ P I A YIN Acetone Rinse PI~ PIA YIN

NItric Probe Rinse C!Jt A ~I A (j IN 'L i"9:7 NItric Probe Rinse (f}1 A @I A &1 N

NltrlclPeroxide and Rinses (!) A &A (91 N ( LCf,) Nitric/Peroxide and Rinses (if A (!II A 6) N---_ - , _-

Ial Cor all Metals PortIons for all Metals

12 IFilters (3 min.·): # of filters =_,_ (!II A eeo 1 Filler 0'1 A

7 IAcetone (Req. 100 ml) PI~ P IA YIN Acetone Rinse P ttjg PIA YIN

~O.1 N NltrlcAcld (Req. 300 mi··) (!J A {JI A C!JN r;O()c:; 3 Nitric Probe Rinse (j), A {jlf A @N

[]NltrlclPeroxide (Req. 200 ml) ~I A (j) A ~}N C((}(2o:y 4 NItriC/Peroxide and Rinses Gil A (II A tJ N
\I , - _ _"-_ -

'ortlou Cor MlI'ClIry Olaly

1OlKMn04lH2S04 (Req. 100 ml)

• 6 filters requested; 2 for laboratory method blanks, 2 for ICAP blank spikes & 2 for low level (ICP·MS/GFAA) blank spikes
.. 200 ml required If Hg Is not requested: 100 ml for FH rinse. 100 ml for peroxide rinses and 100 ml for Imp 4 rinses.
... Estimated to be within 5% of the marked volume.
P • Present, A • Absent, Y =Yes, N =No. Inspected By: _

PSC Anllytleal S.rvIce" March 7. 2001 Sample Reception Form, 2002
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STD 10 Business Days 0 PO#: _
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RUSH 1 Business Days 0 ----------
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~

WHITE - LAB / YELLOW - CLIENT SEE OVER FOR COMPLETION & SAMPLING INSTRUCTIONS
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MODE = MEMORY TRANSMISSION
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START=JUL-14 09:29 END=JUL-14 09:32

STN
NO.

001

COMM.

OK

ONE-TOUCH/
ABBR NO.

Ii

STATION NAME/TEL NO.

18655310750

PAGES

019/019

DURATION

-PSC ANALYTICAL SERVICES

************************************ -PSC ANALYTICAL - ***** -

CalCllysr Air Managcmcnr
2505 Byington-Solway Rd
Knoxville, TN
USA 37931

AltentioD: Mike Taylor

Your Projcci #: EKPC
Sire: SPUNLOCK 3

ANALYTICAL REPORT

MAXXAM JOB #: A557722
Re.-eived: 2005/06/23, 12:00

Sample Matrix: l'iJrer
II Samples Received: 4

1 905 332 1511- *********

Report Date: 2005/07/13

AnaIY!ie~

Mercury - Filler and Acclonc Rinse@
Total Mel,I> Analysil on Comb. Trojn ~

Sample Matrix: Impinger Solurion
# Samples Received: 22

Qutmlilv
n~l1~ D:lJe
Ex\nclcd An:lIV'Jcd
2005/061)0 2005106130
2005/06/29 200S/O(>l)O

LahoraIOrv Mcthod
SOP ING·lj)
I)'IGI()9

Melhod
Rcfcrcntt'
F.PI\CFRrTM,9
SW MG 6020

Analyses
Halogens by Ie in Impingcr~ (0

McrtW)' - Hel lmpingcr Solulion qJ
Mcrovry ·llNOJ Ri,"" Solv';on ~

Mercury - HN03/H202 Jmpingcr Sol11tion l1,l

Mercury - KMn041H2S04 Impinge, Solution (Jl

Hydrogen B.lide. by IC Q
Sulphuric Acid Mist - Tilration l»
Sulphur I>io;l\,idc In Jrnpjn.@':ca .. Tilr~liOn ~

(I) This leSt was performed by M~xxam Analytics Burlington

MAXXAM ANALYTICS INC.

MIKE CBALLJS, crT, B.Se, C.Chem
Customer Service Manager, US Air Toxies

MDC/mde
eoc!.

Dale Dale
Ouilntily E:l:lrilCICd Arl.'ly?cd LoborolO'" MClhod
5 2005/06124 200510(,124 SOPING 211
4 2005107/1 I 2005/071l1 SOPINO-III

• 2005/0710. 2005107106 SOP lNG-II I
4 2001/07/05 2005107106 SOPING-1Jl
4 ~OOSI07107 2005107/07 SDPING·J11
5 2005107111 2005/07111 SOPING211
4 2Q05/07/12 2005107/12 NCASI-El'i\ g,
4 2005/00127 2005/00128 NC/lSJ-EPi\ 6.

M<lhod
Reference
EP/I ern PTM 26A
RP1\ ('FR PTM 29
JZI'A eFR P'TM 29
F.PA eFR PTM 29
EP/I erR PTM 29
HA eFR PThj 2M

TOIRl cover psges: J

Burlington:5555 North Service Rosd. Burlington. Ontario L7L 5H7 Telephone(905) 332·8788 Fax(905) 332-9169
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(

CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Unit 3

ACETONE BLANK

61\612005

( (

SAMPLE lD

Blank

VOLUME
ml

140

BEAKER
WEIGHT,g

INITIAL

110.4565

BEAKER
WEIGHT, g

FINAL FINAL-INI g

1\0.4567 0.0002

LOT NUMBER = 001793
DENSITY = 0.7849 giml

ACETONE BLANK = 1.82E-06 gig

PARTICULATE WEIGHT

Run 3 ISS

~

(X)

o

SAMPLE lD

Run I

Run 2

ACETONE
VOLUME

ml

ISO

155

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FlNAL-INI g INITIAL FINAL FlNAL-INI g g g g g mg

108.4939 108.5008 0.0069 0.2490 0.2492 0.0002 0.0071 0.0002 0.0012 0.0069 6.9

109.0396 109.0441 0.0045 0.2496 0.2507 0.0011 0.0056 0.0002 0.0012 0.0054 5.4

109.4017 109.4073 0.0056 0.2488 0.2501 0.0013 0.0069 0.0002 0.0012 0.0067 6.7



(

CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Unit 3 - 20 % Opacity

ACETONE BLANK

8/1712005

« (

SAMPLEID

Blank

VOLUME
ml

125

BEAKER
WEIGHT,g

INITIAL

104.4832

BEAKER
WEIGHT,g

FINAL FINAL-INI g

104.4832 0.0000

LOT NUMBER = 00 I793
DENSITY = 0.7849 glml

ACETONE BLANK = O.OOE+OO gig

PARTICULATE WEIGHT

Run 3 125

f-i'
00
~

SAMPLE ID

Roo I

Run 2

ACETONE
VOLUME

mt

125

120

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FINAL-INIg INITIAL FINAL FINAL-INI g g g g g mg

103.5785 103.5936 0.0151 0.9929 1.0580 0.0651 0.0802 0.0000 0.0010 0.0802 80.2

100.0909 100.1273 0.0364 1.0289 1.0758 0.0469 0.0833 0.0000 0.0009 0.0833 83.3

103.1061 103.1414 0.0353 0.9982 1.0489 0.0507 0.0860 0.0000 0.0010 0.0860 86.0



(

CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Unit 3 - 8 % Opacity

ACETONE BLANK

8/l7/2005

« (

SAMPLEID

Blank

VOLUME
ml

125

BEAKER
WEIGHT,g

INITIAL

104.4832

BEAKER
WEIGHT,g

FINAL FINAL-INI g

104.4832 0.0000

LOT NUMBER = 001793
DENSITY = 0.7849 glmI

ACETONE BLANK = O.OOE+OO gig

PARTICULATE WEIGHT

Run 3 115

l---L
C()

t·.)

SAMPLEID

Run I

Run 2

ACETONE
VOLUME

mI

130

115

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FINAL-INI g INITIAL FINAL FINAL-INI g g g g g mg

108.6889 108.6936 0.0047 1.0227 1.0432 0.0205 0.0252 0.0000 0.0010 0.0252 25.2

108.6308 108.6353 0.0045 0.9944 1.0183 0.0239 0.0284 0.0000 0.0009 0.0284 28.4

103.5936 103.6089 0.0153 0.9942 1.0095 0.0153 0.0306 0.0000 0.0009 0.0306 30.6



«
CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Unit 3 - 6 % Opacity

ACETONE BLANK

8/18/2005

( (

SAMPLEID

Blank

VOLUME
ml

125

BEAKER
WEIGHT,g

INITIAL

104.4832

BEAKER
WEIGHT,g

FINAL FINAL-INI g

104.4832 0.0000

LOT NUMBER = 00 I793
DENSITY = 0.7849 glml

ACETONE BLANK = O.OOE+OO gig

PARTICULATE WEIGHT

Run 3 120

~

00
w

SAMPLEID

Run I

Run 2

ACETONE
VOLUME

ml

115

125

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FINAL-INIg INITIAL FINAL FINAL-INI g g g g g mg

108.6353 108.6421 0.0068 1.0069 1.0166 0.0097 0.0165 0.0000 0.0009 0.0165 16.5

103.1414 103.1490 0.0076 1.0132 1.0221 0.0089 0.0165 0.0000 0.0010 0.0165 16.5

100.1273 100.1301 0.0028 1.0046 1.0195 0.0149 0.0177 0.0000 0.0009 0.0177 17.7



(

CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Flyash Silo Baghouse

ACETONE BLANK

6/1612005

( (

SAMPLE ID

Blank

VOLUME
ml

40

BEAKER
WEIGHT,g

INITIAL

110.4565

BEAKER
WEIGHT,g

FINAL FINAL-INI g

110.4567 0.0002

LOT NUMBER = 001793
DENSITY = 0.7849 glml

ACETONE BLANK= 6.37E-06 gig

PARTICULATE WEIGHT

f-'
C()
..;:;..

ACETONE
VOLUME

SAMPLE ID ml

Run I 45

Run 2 45

Run 3 45

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FINAL-INI g INITIAL FINAL FINAL-INI g g g g g mg

104.7858 104.7869 0.0011 0.1105 0.1125 0.0020 0.0031 0.0002 0.0004 0.0029 2.9

96.4135 96.4153 0.0018 0.1105 0.1108 0.0003 0.0021 0.0002 0.0004 0.0019 1.9

106.7692 106.7704 0.0012 0.1120 0.1123 0.0003 0.0015 0.0002 0.0004 0.0013 1.3



(

CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Spurlock Bottom Ash Silo

ACETONE BLANK

6/14/2005

( (

SAMPLE 1D

Blank

VOLUME
ml

40

BEAKER
WEIGHT,g

INITIAL

110.4565

BEAKER
WEIGHT,g

FINAL FINAL-INI g

110.4567 0.0002

LOT NUMBER = 001793
DENSITY = 0.7849 glml

ACETONE BLANK = 6.37E-06 gig

PARTICULATE WEIGHT

~

00
0'1

SAMPLE ID

Run I

Run 2

Run 3

ACETONE
VOLUME

ml

45

45

45

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
[N[TIAL FINAL FINAL-INI g INITIAL FINAL FINAL-IN[ g g g g g mg

106.4481 106.4500 0.0019 0.1104 0.1112 0.0008 0.0027 0.0002 0.0004 0.0025 2.5

109.0655 109.0666 0.0011 0.1124 0.1140 0.00[6 0.0027 0.0002 0.0004 0.0025 2.5

107.8195 107.8212 0.0017 0.1113 0.1117 0.0004 0.0021 0.0002 0.0004 0.0019 1.9



«
CATALYST AIR MANAGEMENT, INC
ANALYTICAL SUMMARY
EKPC - Limestone Silo

ACETONE BLANK

6/15/2005

( (

SAMPLE ID

Blank

VOLUME
ml

45

BEAKER
WEIGHT,g

INITIAL

110.4565

BEAKER
WEIGHT,g

FINAL FINAL-INI g

110.4567 0.0002

LOT NUMBER = 001793
DENSITY = 0.7849 glml

ACETONE BLANK = 5.66E-06 gig

PARTICULATE WEIGHT

Run 3 45

!-I'
ex)
OJ

SAMPLE ID

Run 1

Run 2

ACETONE
VOLUME

ml

45

45

ACETONE ACETONE MAXIMUM TOTAL
FILTER PLUS WASH ALLOWABLE

BEAKER WEIGHT g WEIGHT FILTER BLANK BLANK
INITIAL FINAL FINAL-INI g INITIAL FINAL FINAL-INI g g g g g mg

107.8377 107.8389 0.0012 0.1114 0.1124 0.0010 0.0022 0.0002 0.0004 0.0020 2.0

103.0762 103.0772 0.0010 0.1109 0.1122 0.0013 0.0023 0.0002 0.0004 0.0021 2.1

107.8195 107.8205 0.0010 0.1125 0.1139 0.0014 0.0024 0.0002 0.0004 0.0022 2.2



APPENDIX 5
COAL ANALYSIS

Trace Metals Test

187



COAL SUMMARY
Trace Metals - Hg, Be and Pb

Hg Content Coal hg Outlet Hg Actual Hg
Fuel Coal Samples HHV Emission Rate Emission Rate Removal

Run# Type Sample # (ng/g) (Btu/lb) (lb/MMBtu) (lb/MMBtu) (%)
1 Coal 1 115.0 11,888 9.67E-06 1.1 E-06 88.63%
2 Coal 2 112.5 12,110 9.29E-06 8.7E-07 90.63%
3 Coal 3 127.5 12,349 1.03E-05 1.1E-06 89.35%

Average: 118.3 12,116 9.76E-06 1.0E-06 89.52%

Be Content Coal Be Outlet Be Actual Be
Fuel Coal Samples HHV Emission Rate Emission Rate Removal

Run# Type Sample # (ng/g) (Btu/lb) (lb/MMBtu) (lb/MMBtu) (%)
1 Coal 1 1975 11,888 1.66E-04 2.9E-08 99.98%
2 Coal 2 1675 12,110 1.38E-04 O.OE+OO 100.00%
3 Coal 3 1775 12,349 1.44E-04 O.OE+OO 100.00%

Average: 1808.3 12,116 1.49E-04 9.7E-09 99.99%

Pb Content Coal Pb Outlet Pb Actual Pb
Fuel Coal Samples HHV Emission Rate Emission Rate Removal

Run# Type Sample # (ng/g) (Btu/lb) (lb/MMBtu) (lb/MMBtu) (%)
1 Coal 1 6850 11,888 5.76E-04 4.0E-07 99.93%
2 Coal 2 8400 12,110 6.94E-04 2.8E-06 99.60%
3 Coal 3 5850 12,349 4.74E-04 1.8E-06 99.62%

Average: 7033.3 12,116 5.81E-04 1.7E-06 99.71%
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July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
:reported to us COAL

Simple taken at EAST KENTUCKY POWER CO-OP

S,mple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis Report No.

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO
RUN 1
9:45 AM

49-259683

PROXIMATE ANALYSIS
As Received Dry Basis

ULTIMATE ANALYSIS
As Received Dry Basis

189

% Moisture 4.54 xxxxx % Moisture 4.54 xxxxx
% Ash 14.78 15.48 % Carbon 64.60 67.67

% Volatile 36.64 38.38 % Hydrogen 4.23 4.43
% Fixed Carbon 44.04 46.14 % Nitrogen 1.13 1.18

100.00 100.00 % Sulfur 4.09 4.28
% Ash 14.78 15.48

Btu/lb 11659 12214 % Oxygen (dif f) 6.63 6.96
% Sulfur 4.09 4.28 lOO.OO lOO.OO

MAF Btu 14451

: Minerals Services Division
i Route 2. Box 162A. Middlesboro, KY 40965 t (606) 248-4205 f (606) 248-0044 wwwussgs.com/minerals

-+- . ------------------------------
Member of the SGS Group

~~NFRA' r.()Nn'TI()N~ ()F ~FRVIr.F ('IN RFVFRSI=



July 7, 2005
'{>

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

:Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO
RUN 1
9:45 AM

Analysis report no. 49-2596B3

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, FI

0.03
0.12
2.1
B.3

94.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 36B3. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully submitted:\
SGS NORTH AtvI~ICt INC,

. ~ ;

}-?~j /1) /., .
c~~?~&--d;,~ ~

Middlesboro Laboratory 13U
! Minerals Services DivISion
i Route 2, Box 162A, Middlesboro, KY 40965 t 16061248-4205 f (606) 248-0044 wwwussgscom/minerals
~

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO
RUN 1
9:45 AM

Analysis Report No. 49-259678

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 8.09 xxxxx % Moisture 8.09 xxxxx
% Ash 16.87 18.35 % Carbon 58.53 63.68

% Volatile 34.47 37.50 % Hydrogen 3.96 4.31
% Fixed Carbon 40.57 44.15 % Nitrogen 1.14 1.24

100.00 100.00 % Sulfur 4.19 4.56
% Ash 16.87 18.35

Btu/lb 10570 11500 % Oxygen (diff) 7.22 7.86
% Sulfur 4.19 4.56 100.00 100.00

MAF Btu 14085

191
,- ..11;15

Respectfully su Tiled,
SGS NORTH ERfA INC.

J I
;.?~' '/"',
{(;g~a ~~

Middlesboro Laboratory

! Minerals Services Division
1 Route 2. Box 162A. Middlesboro. KY 40965 t (6061248-4205 , 1606\2480044

--f - ..
,

GENERAL CONDITIONS OF SERVIr.F ('IN RFVFRSE

wwwus.sgs.com/minerals

Member of (he SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO
RUN 1
9:45 AM

Analysis report no. 49-259678

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.01
0.09

2.4
9.1

137.0

%
ppm
ppm
ppm
ppm

I..IOS

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Minerals Services Division
Route 2, Box 162A, Middlesboro, KY 40965 11606) 24B·4205 f (6061248·0044 wwwussgs com/minerals

Member of the SGS Group



',> July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO

Kind of sample RUN 1
reported to us COAL 9:45 AM

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis Report No. 49-259679

PROXIMATE ANALYSIS
As Received Dry Basis

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 5.24 xxxxx % Moisture 5.24 xxxxx
% Ash 14.68 15.49 % Carbon 62.60 66.06

% Volatile 36.19 38.19 % Hydrogen 4.24 4.47
% Fixed Carbon 43.89 46.32 % Nitrogen 1.13 1.19

100.00 100.00 % Sulfur 3.85 4.06
% Ash 14.68 15.49

Btu/lb 11264 11887 % Oxygen (diff) 8.26 8.73
% Sulfur 3.85 4.06 ~OO.OO ~oo.oo

MAF Btu 14066

Middlesboro Laboratory

I Minerals Services Division
i Route 2. Box 162A. Middle~bor~_~~~0965_ 1(606)248-4205

193
'(60B) 248-0044 wwwussgscom/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO
RUN 1
9:45 AM

Analysis report no. 49-259679

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.10
1.7
5.2

118.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

t (606124B~4205 f 16061248-0044 wwwus.sgs.com/minerals

Middlesboro Laboratory

I Minerals Services DiVIsion
I Route 2. Box 162A. Middlesboro. KY 40965
I~--~------------- --~---

19,1

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June IS, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 1
9:45 AM

Analysis Report No. 49-259680

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.14 xxxxx % Moisture 5.14 xxxxx
%Ash 16.24 17.12 % Carbon 63.08 66.50

% Volatile 36.31 38.28 % Hydrogen 4.18 4.41
% Fixed Carbon 42.31 44.60 % Nitrogen 1.12 1.18

100.00 100.00 % Sulfur 4.32 4.55
% Ash 16.24 17.12

Btu/1b 11337 11951 % Oxygen (diff) 5.92 6.24
% Sulfur 4.32 4.55 lOO.OO lOO.OO

MAF Btu 14420

'··-165

;'\1 ,," i Minerals ServICes Division
i Route 2, Box 162A, Middlesboro, KY 40965 1(606) 248-4205 f 16061248-0044 wwwlIssgs.com/minerals
+--~---~----- .~-------------------~---

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June IS, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 1
9:45 AM

Analysis report no. 49-259680

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.15
1.7
4.8

112.0

ppm
ppm
ppm
ppm

F--ii,S

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

t 16061248-4205 f (6061248-0044 wwwussgs.com/minerals

Member of the SGS Group



> July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

S:ample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO
RUN 2
1:00 PM

Analysis Report No. 49-259681

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.68 xxxxx % Moisture 4.68 xxxxx
% Ash 14.55 15.26 % Carbon 64.70 67.88

% Volatile 37.23 39.06 % Hydrogen 4.26 4.47
% Fixed Carbon 43.54 45.68 % Nitrogen 1.15 1.21

100.00 100.00 % Sulfur 3.97 4.16
% Ash 14.55 15.26

Btu/lb 11762 12339 % Oxygen (diff) 6.69 7.02
% Sulfur 3.97 4.16 100.00 100.00

MAF Btu 14561

116061248·4205 f IE;061248-0044 wwwus.sgs.com/minerals

197

ReSpeCtfUI~us~ftlelJ,
SGS NOR~;,ERltA INC.

>-"/~'"/ L////?60;. / SL-- /A.Z<--.e?~<tF.A-~
Middlesboro Laboralory

I Minerals Services DIVIsion
.~oule 2,~o.x.~~A~ Middlesboro. KY 40965

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO
RUN 2
1: 00 PM

Analysis report no. 49-259681

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.04
0.10
1.5
5.6

94.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

~\ l'

Middlesboro Laboratory

I Minerals Services Division
i~out~LBo~2~2A. Middlesb~o, KY 40965 t1606} 248-4205 , 16_06_)_2_48_-0_0_4_4_www__u_s_,s_gs_,c_o_ITI_/ITI_"_le_ra_ls__

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis Report No.

PROXIMATE ANALYSIS
As Received Dry Basis

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 2

1:00 PM

49-259682

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 4.57 xxxxx % Moisture 4.57 xxxxx
% Ash 14.93 15.64 % Carbon 64.32 67.40

% Volatile 37.12 38.90 % Hydrogen 4.26 4.46
% Fixed Carbon 43.38 45.46 % Nitrogen 1.13 1.18

100.00 100.00 % Sulfur 4.28 4.49
% Ash 14.93 15.64

Btu/lb 11649 12207 % Oxygen (dif f) 6.51 6.83
% Sulfur 4.28 4.49 100.00 lOO.OO

MAF Btu 14470

Middlesboro Laboratory

I Minerals Services DIVISion 19 9
i Route 2, Box 162A, Middlesboro, KY 40965 t (6061248-4205 f (6061248-0044 wwwussgscom/minerals
r-- -------=-------

Member of the SGS Group

GENERAL CONDITIONS OF SERVICF ()N RFVFR<;F



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 2
1:00 PM

Analysis report no. 49-259682

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.13
1.8
7.8

105.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

\j : Minerals Services Division
Route 2. Box 162A. Middlesboro. KY 40965 116061248-4205 116061248-0044 wwwus.sgscom/millerais

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO
RUN 2

1:00 PM

Analysis Report No. 49-259676

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.03 xxxxx % Moisture 6.03 xxxxx
% Ash 15.89 16.91 % Carbon 61.34 65.28

% Volatile 35.78 38.08 % Hydrogen 4.05 4.31
% Fixed Carbon 42.30 45.01 % Nitrogen 1.22 1. 30

100.00 100.00 % Sulfur 4.29 4.57
% Ash 15.89 16.91

Btu(lb 11004 11710 % Oxygen (diff) 7.18 7.63
% Sulfur 4.29 4.57 100.00 100.00

MAF Btu 14093

Respectfully suQtrilif~d,

,_ "SGS NO~'ME'CAINC.

;;"-:74':' /j/~/ -, '
:.-.:~dZ.<:c~~i~-

Middlesboro Laboratory r) '\ 1
I Minerals Services Division t- L+Routfl2:~.0..x..l?2A, Middlesboro, KY 40965 t 16061 248·4205 f 16061 2480044 wwwussgs.com/mlllerais .~__, ._.

Member of the SGS Group



July 7 I 2005

,l!-
EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO

Kind of sample RUN 2
reported to us COAL 1:00 PM

S,ample taken at EAST KENTUCKY POWER CO-OP

Siample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis report no. 49-259676

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.02
0.12
1.9

10.4
100.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Member of lhe SGS Group

202

RespeClfUII~SUb'itte~,
SGS NORTH ERI¢A INC.

~;-:?« /'1 '/-; . ,
c....>;&<Az~~~~

Middlesboro Laboratory

I Minerals Services Division
+Route 2, Box 162A, Middlesboro, KY 40965 t 16061248·4205 f 1606_1_24_8_·0_04_4_ww__w_.u_s._sg_s_.c_om_l_m_in_e_ra_Is_



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

S:ample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO
RUN 2
1:00 PM

Analysis Report No. 49-259677

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.73 xxxxx % Moisture 4.73 xxxxx
% Ash 15.33 16.09 % Carbon 64.09 67.27

% Volatile 36.86 38.69 % Hydrogen 4.27 4.48
% Fixed Carbon 43.08 45.22 % Nitrogen 1.19 1. 25

100.00 100.00 % Sulfur 4.16 4.37
% Ash 15.33 16.09

Btu/lb 11609 12185 % Oxygen (dif f) 6.23 6.54
% Sulfur 4.16 4.37 100.00 100.00

MAF Btu 14522

111

Middlesboro Laboratory

I
Minerals Services Division
Route 2, Box 162A. Middlesboro, KY 40965 1(606) 248-4205

t-

203
f (11061248-0044 wwwus sgscom/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Si:unple taken at EAST KENTUCKY POWER CO-OP

Si:unple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO
RUN 2
1:00 PM

Analysis report no. 49-259677

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.02
0.10
1.9
6.8

101. 0

%
ppm
ppm
ppm
ppm

wwwus.sgs.com/minerals

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfu Sl\bmitted,
SGS N TH ""MERICA INC.

~~u~~
Middlesboro Laboratory 20 /1

I Minerals Services Division
+Route 2. Box 162A. Middlesboro, KY 40965 t (6061248·4205 f 16061248·0044

Member 01 the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

8ample taken at EAST KENTUCKY POWER CO-OP

8ample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO
RUN 3
3:15 PM

Analysis Report No. 49-259684

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.05 xxxxx % Moisture 4.05 xxxxx
% Ash 15.89 16.56 % Carbon 64.06 66.76

% Volatile 36.94 38.50 % Hydrogen 4.23 4.41
% Fixed Carbon 43.12 44.94 % Nitrogen 1.13 1.18

100.00 100.00 % Sulfur 3.91 4.08
% Ash 15.89 16.56

Btu/lb 11548 12035 % Oxygen (diff) 6.73 7.01
% Sulfur 3.91 4.08 ~OO.OO ~OO.OO

MAF Btu 14424

Respectfully submitted,
SGS NORTH AMERICAINC.

,,' .
,

~-:~., ;; /'1) ,/
/ ~ ~'-'

:_'-..... 'qcJJ'r€'~ L43b~~.,4~-
.•>c...v C1!:JL.-<-...-' 2·' ....I Minerals Services DivIsion lJ J

+Route 2, Box 162A. Middlesboro, KY 40965 t 16061248-4205 f 16061248-0044 wvvvvussgs.com/minerais

Member of the SGS Group

GENERAL CONDITIONS OF Sf'RVI~f' ON Rf'VFR~F



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-B SILO
RUN 3
3:15 PM

Analysis report no. 49-259684

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
Q.15
1.9
9.7

108.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

:::,..\[;5

i Minerals Services Division
t~~t~2_ Box 162A. Middlesboro. KY 40965

206
t (6061248-4205 f 16061 248-0044 wwwus.sgs.coill/millerais

Member of the SGS Group



;~
July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO

Kind of sample RUN 3
:reported to us COAL 3:15 PM

Sample taken at EAST KENTUCKY POWER CO-OP

Simple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis Report No. 49-259685

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.86 xxxxx % Moisture 4.86 xxxxx
% Ash 14.58 15.32 % Carbon 64.33 67.62

% Volatile 36.95 38.84 % Hydrogen 4.21 4.43
% Fixed Carbon 43.61 45.84 % Nitrogen 1.11 1.17

100.00 100.00 % Sulfur 3.99 4.19
% Ash 14.58 15.32

Btu/lb 11411 11994 % Oxygen (diff) 6.92 7.27
% Sulfur 3.99 4.19 100.00 100.00

MAF Btu 14164

MiddlesbDro Laboratory

I ~ineralS Services Oivision
~1)lJ~~OX 162~~iddle~b~r~ KY 40965 t 1606) 248-4205

~07
f 16061 248-0~ wwwus.sgs.com/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

JlCind of sample
reported to us COAL

Siample taken at EAST KENTUCKY POWER CO-OP

Siample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-D SILO
RUN 3
3:15 PM

Analysis report no. 49-259685

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.12
1.6
3.3

79.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully SUbmilt\Xf.9
._. s~s NORTH~ICA '. C.

>}~--/ /ZJ" '.'
. --,.~<:A.?~.J::I';;:::/}~. ~;-c2:P~-

Middlesboro Laboratory

F·-l65

, Minerals Services Division
~ute 2. Box 162A. Middlesboro. KY 40965 t (6061 248-4205 f 16061248.'40 RwUsSgSCOm/mlnerals

Member of the SGS Group



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 3
3:15 PM

Analysis Report No. 49-259686

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

r ..Hi~

% Moisture 5.61 xxxxx % Moisture 5.61 xxxxx
% Ash 15.21 16.11 % Carbon 62.69 66.42

% Volatile 36.20 38.35 % Hydrogen 4.19 4.44
% Fixed Carbon 42.98 45.54 % Nitrogen 1.10 1.17

100.00 100.00 % Sulfur 4.37 4.63
% Ash 15.21 16.11

Btu/lb 11394 12071 % Oxygen (diff) 6.83 7.23
% Sulfur 4.37 4.63 100.00 100.00

MAF Btu 14389

Respectfully submitte&".
SGS NORTH AM~ICA INC.

....... /~,/
/F/::?,·i . ///~f'~/'; ~.
·:....~-{?<:A.Z.:<~/ ~--.

Middlesboro Labo . ~.-<.-..-'

Minerals Services Division 209
Route 2, Box 162A, Middlesboro, KY 40965 t 1606) 248·4205 f (60[;1248·0044 wwwussgscom/mlnerals

Member of the SGS Group

GENERAL CONDITIONS OF SFRVlrF ON RFVFRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-C SILO
RUN 3
3:15 PM

Analysis report no. 49-259686

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.10
1.5
4.5

124.0

%

ppm
ppm
ppm
ppm

r. ..lGS

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully submit1edt
SGS NORTH Af'1E~ICP. INC, !

0'-/'0;', /~ /
/'>0$'",0')- ~//~

~'f, e ~i~~I:~ro?~b'Clft:~~ f) "'

I Minerals Services Division r... l U.j Route 2. Box 162A. Middlesboro. KY 409~5 t 16061248·4205 f 16D61248·DD44 wwwussgscom/minerals

Member of the SGS Group



'> July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO

Kind of sample RUN 3
reported to us COAL 3:15 PM

ScLInp1e taken at EAST KENTUCKY POWER CO-OP

ScLInp1e taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis Report No. 49-259687

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

F -165

% Moisture 5.15 xxxxx % Moisture 5.15 xxxxx
% Ash 14.17 14.94 % Carbon 64.15 67.63

% Volatile 36.24 38.21 % Hydrogen 4.20 4.43
% Fixed Carbon 44.44 46.85 % Nitrogen 1.14 1.20

100.00 100.00 % Sulfur 3.97 4.19
% Ash 14.17 14.94

Btu/1b 11661 12294 % Oxygen (diff) 7.22 7.61
% Sulfur 3.97 4.19 100.00 100.00

MAF Btu 14453

Respectfully sUb~d,

~._" •. SGS~ORTHIE~JCA INC.

~,,/ -:

:~:-g;#"~~d,eSbO~~~
I ,MineralS Services Division ? J 1
+~D~e 2, Box 162A, Middlesboro, KY 40965 _ t (6061248-4205 f [606) 248-00tr Wwwussgs com/mll1erals

Member 01 the SGS Group

GENERAL (,;ON()ITION~OF ~FR\lIrF ON RFVFR~F



July 7, 2005
~

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
3-A SILO

:Kind of sample RUN 3
reported to us COAL 3:15 PM

S.ample taken at EAST KENTUCKY POWER CO-OP

S;ample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 8, 2005

Date received June 15, 2005

Analysis report no. 49-259687

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.03
0.14
1.7
5.9

117.0

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Middlesboro Laboratory

Minerals Services Division
Route 2. Box 162A. Middlesboro. KY 40965

212
t (606) 24B-4205 116061248·0044 wwwussgs com/m Inerals

Member of the SGS Group



HClIHF Test

233



COAL SUMMARY
ClfF

Weight % Coal CI Outlet HCI
Fuel HHV Chlorine in Emission Rate Emission Rate

Run# Type (Btu/lb) Coal (lb/mmBtu) (lb/mmBtu)
1 Coal 11,924 0.030 0.025 5.5E-05
2 Coal 11,937 0.032 0.027 5.7E-05
3 Coal 11,781 0.032 0.027 5.6E-05

11,881 0.031 0.026 5.6E-05

F Content Coal F Outlet HF
Fuel HHV Coal Samples Emission Rate Emission Rate

Run# Type (Btullb) (ppm) (lb/mmBtu) (lb/mmBtu)
1 Coal 11,924 126.75 94.1 5.5E-05
2 Coal 11,937 119.50 99.9 5.7E-05
3 Coal 11,781 112.25 105.0 5.6E-05

Average: 11,881 119.50 99.6 5.6E-05



.; ..... July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Bamp1e taken at EAST KENTUCKY POWER CO-OP

Bample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
B SILO
RUN 1
HCL TEST
08:30

Analysis Report No. 49-259920

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received DryBasis

% Moisture 6.11 xxxxx % Moisture 6.11 xxxxx
% Ash 15.41 16.41 % Carbon 62.16 66.21

% Volatile 36.21 38.57 % Hydrogen 4.0B 4.35
% Fixed Carbon 42.27 45.02 % Nitrogen 1.16 1. 24

100.00 100.00 % Sulfur 4.10 4.37
% Ash 15.41 16.41

Btu/1b 11240 11971 % Oxygen (diff) 6.98 7.42
% Sulfur 4.10 4.37 100.00 100.00

MAF Btu 14321

Middlesboro Laboratory

I Minerals Services Division
I Route 2, Box 162A, Middlesboro, KY 40965 1(6061248-4205 '16061 24B-0044
:~._--~~----~- .- ._~._---_._----._._-

GFNFRAI r.ONnITI()N~ rlF C;FRVIf'F nf\J RFVFR~F

wwwus_sgs_com/mlnerals

Member of the SGS Group



July 7, 2005
~,"

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3

Kind of sample B SILO
reported to us COAL RUN 1

HCL TEST
Sample taken at EAST KENTUCKY POWER CO-OP 08:30

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis report no. 49-259920

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 131.0 ppm

Mercury, Hg 0.16 ppm

Lead, Pb 2.8 ppm

Beryllium, Be 1.8 pmm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

21. 6 Middlesboro Laboratory

Minerals Services DiVIsion
Route 2. Box 162A. Middlesboro. KY 40965 (1606) 248·4205 f 16061248·0044 wwwussgscom/minerals

Member of the SGS Group

r,FNFRAl r.ONnITlONS OF SFRVtrF ON RFVFRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

S:ample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
D SILO
RUN 1
HCL TEST
08:30

Analysis Report No. 49-259919

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.60 xxxxx % Moisture 5.60 =xx
% Ash 14.74 15.61 % Carbon 63.18 66.93

% Volatile 36.54 38.71 % Hydrogen 4.19 4.44
% Fixed Carbon 43.12 45.68 % Nitrogen 1.29 1. 37

100.00 100.00 % Sulfur 3.96 4.19
% Ash 14.74 15.61

Btu/lb 11319· 11990 % Oxygen (diff) 7.04 7.46
% Sulfur 3.96 4.19 100.00 100.00

MAF Btu 14208

/.-"\
, I

Respectfully s~itled ,
,'</ / ,SGS NORj~F39'A INC

.....>~~~~?~~~~.

21. 7Middlesboro Laboratory

lit· Minerals Services DiVision
Route 2, Box 162A. Middlesboro. KY 40965 1(606) 248-4205 f 16061248-0044 www.ussgs.com/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
J~eported to us COAL

Simple taken at EAST KENTUCKY POWER CO-OP

Simple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
D SILO
RUN 1
HCL TEST
08:30

Analysis report no. 49-259919

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 123.0 ppm

Mercury, Hg 0.16 ppm

Lead, Pb 7.8 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

218 Middlesboro Laboratory

...1:'>5

Minerals Services D,v,sion
Roule 2. Box 162A. Middlesboro. KY 40965 1(606\248-4205 f (6061248-0044 wwwussgscom/minerals

Member of the SGS Group

GENERAL CONnITlON~OF ~FRV"~F ON RFVFR~F



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

E:ample taken at EAST KENTUCKY POWER CO-OP

Hample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June IS, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 1
HCL TEST
08:30

Analysis Report No. 49-259914

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.27 xxxxx % Moisture 5.27 xxxxx
% Ash 15.63 16.50 % Carbon 62.84 66.34

% Volatile 36.43 38.46 % Hydrogen 4.12 4.35
% Fixed Carbon 42.67 45.04 % Nitrogen 1.15 1. 21

100.00 100.00 % Sulfur 4.39 4.63
% Ash 15.63 16.50

Btu/1b 11322 11952 % Oxygen (diff) 6.60 6.97
% Sulfur 4.39 4.63 100.00 100.00

MAF Btu 14314

wvvwus.sgscom/millerais

Member of lhe SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
:reported to us COAL

SilItlple taken at EAST KENTUCKY POWER CO-OP

S.lItlple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 1
HCL TEST
08:30

Analysis report no. 49-259914

PARAMETER RESULTS

Chlorine, CI 0.03 %

Fluorine, FI 109.0 ppm

Mercury, Hg 0.12 ppm

Lead, Pb 7.9 ppm

Beryllium, Be 2.3 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully submitted, ./~},
SGS NORTH AMERICA INC

<:/<.:' //7) J/
.// '~/""
-114~<:::-i'Z....._-/.-.t J:""~

o "' ryiddlesboro Laboratory

Minerals Services Dlvlslo~ I:'
! Route 2, Box 162A. Middlesboro, KY 40965 t 16061248-4205 116061248-0044 wwwussgscom/minerals

T

r,FNFRA.1 (;()NOITIONS nF ~FRVlr:F nf\I QF\,f:PC:F

Member of the SGS Group



> July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
C SILO
RUN 1
HCL TEST

Analysis Report No. 49-259912

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.83 xxxxx % Moisture 4.83 xxxxx
% Ash 17.07 17.94 % Carbon 61.57 64.70

% Volatile 36.62 38.48 % Hydrogen 4.11 4.32
% Fixed Carbon 41.48 43.58 % Nitrogen 1.11 1.17

100.00 100.00 % Sulfur 4.51 4.74
% Ash 17.07 17.94

Btu/lb 11216 11785 % Oxygen (dif f) 6.80 7.13
% Sulfur 4.51 4.74 100.00 100.00

MAF Btu 14361

2(}1itlesboro Laboratory

I Minerals Services DIVIsion ~*

J~~u_te 2. Box 162A. Middlesboro._K~ 409~5 __ t 16061248-4205 116061248-0044 wwwussgs.com/millerais

Member of the SGS Group



July 7/ 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
C SILO
RUN 1
HCL TEST

Analysis report no. 49-259912

PARAMETER RESULTS

Chlorine, C1 0.03 %

Fluorine, Fl 144.0 ppm

Mercury, Hg 0.17 ppm

Lead, Pb 8.0 ppm

Beryllium, Be 1.7 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUb.£:i
SGS NORT~RI9A INC..//// #£''/' .'.. -

)-ij; ~/_-
.....;:...Lc:~.:c ~

,) IJ '
2'-' "~iddlesboro Laboratory

I Minerals Services D,v,s,on+Route 2:..~1~~ .~Iddl~_sboro, KY 40965 t 1606) 248-4205 f /6061248·0044 wwwussgs.com/mll1erals

Member of (he SGS Group

GENERAL CONDITIONS OF SERVICE ON REVERSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT #: 3
D SILO
RUN 2
10:00 A.M.
HCL TEST

Analysis Report No. 49-259922

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.64 xxxxx % Moisture 5.64 xxxxx
% Ash 15.77 16.71 % Carbon 62.28 66.00

% Volatile 36.56 38.75 % Hydrogen 4.00 4.24
% Fixed Carbon 42.03 44.54 % Nitrogen 1.16 1. 23

100.00 100.00 % Sulfur 4.23 4.48
% Ash 15.77 16.71

Btu/1b 11223 11894 % Oxygen (diff) 6.92 7.34
% Sulfur 4.23 4.48 lOO.OO lOO.OO

MAF Btu 14280

f) i) 3 Middlesboro Laboratory

I Minerals Services [}(4,HSfflfl

+R~u~~. Box 162~~iddlesb~. KY 40965 t 16061248-4205 f 16061 24B-0044 www.us.sgs.com/rnlnerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT # 3

D SILO
RUN 2
10:00 A.M.
HCL TEST

Procedure:

Results:

Analysis report no. 49-259922

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 97.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 9.6 ppm

Beryllium, Be 2.2 ppm

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

r).) ,4 Middlesboro Laboratory

I Minerals Services Dlvl1ttrnh.. 'f
+~oute 2~~oxI62~~lddlesboro,KY 40965 t (606) 248-4205

(;FNFRAI r:(lN[)1TI0NS OF SFRVIr:F (IN RFVFRSF

'(606) 248-0044 wwwus.sgs.com/millerais

Member ollhe SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 2
HCL TEST
10:00 AM

Analysis Report No. 49-259913

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.86 xxxxx % Moisture 5.86 xxxxx
% Ash 15.08 16.02 % Carbon 62.10 65.97

% Volatile 36.28 38.54 % Hydrogen 4.10 4.36
% Fixed Carbon 42.78 45.44 % Nitrogen 1.12 1.19

100.00 100.00 % Sulfur 4.03 4.28
% Ash 15.08 16.02

Btu/lb 11180 11876 % Oxygen (dif f) 7.71 8.18
% Sulfur 4.03 4.28 100.00 100.00

MAF Btu 14141

Respectfully submitted, ,.'-",
SGS NORTH AMERICA INC.. .

~) - ~ /
, ./ // ,." / ".,.> / ?::.. ,/~'..,...

:~~~~dt~~r~':~;t~'
i Minerals Services DivISI02 t .... J
, Route 2, Box 162A. Middlesboro. KY 40965 t (606) 248·4205 f 1606) 248-0044 wwwus sgs.com/minerals

Member of the SGS Group

GENERAL r-ONnITInNS nl=" SF~vtrF nN RFVFRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 2

HCL TEST
10:00 AM

Analysis report no. 49-259913

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 123.0 ppm

Mercury, Hg 0.10 ppm

Lead, Pb 9.5 ppm

Beryllium, Be 2.4 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUbm~·tted./-'.~
SGS NORTH AMERI INC.!

" '
5~?/;? Lj~~)'.*!=L

226~~:=:~~-?&7~-
~ Minerals Services DiVIsion

Rout'"3~~~~~~iddlesboro. KY 40965 1/606) 248-4205 116061248-0044 wwwussgscom/mmerals. _

Member of the SGS Group



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
C SILO
RUN 2
HCL TEST
10:00 AM

Analysis Report No. 49-259915

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.41 xxxxx % Moisture 6.41 xxxxx
% Ash 16.01 17.11 % Carbon 62.19 66.45

% Volatile 35.87 38.33 % Hydrogen 4.00 4.27
% Fixed Carbon 41.71 44.56 % Nitrogen 1. 09 1.16

100.00 100.00 % Sulfur 3.93 4.20
% Ash 16.01 17.11

Btu/lb 11143 11906 % Oxygen (diff) 6.37 6.81
% Sulfur 3.93 4.20 100.00 100.00

MAF Btu 14364

F·l(i:--

wwwussgs com/minerals
--------

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
C SILO
RUN 2
HCL TEST
10:00 AM

Analysis report no. 49-259915

PARAMETER RESULTS

.......
Chlorine, Cl 0.03 %

Fluorine, F1 126.0 ppm

Mercury, Hg 0.17 ppm

Lead, Pb 8.3 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

2:: 8 Middlesboro Laboratory

! Minerals Services DiVISion
I Route 2. Box 162A. Middlesboro. KY 40965 t 1606)248-4205 f (606) 248-0044 wwwussgscom/mlnerals

-t-
Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
B SILO
RUN 2
HCL TEST
10:00 A.M.

Analysis Report No. 49-259921

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.99 xxxxx % Moisture 4.99 xxxxx
% Ash 15.02 15.81 % Carbon 64.26 67.63

% Volatile 36.46 38.37 % Hydrogen 4.09 4.31
% Fixed Carbon 43.53 45.82 % Nitrogen 1.16 1.22

100.00 100.00 % Sulfur 4.01 4.22
% Ash 15.02 15.81

Btu/lb l1470 12072 % Oxygen (diff) 6.47 6.81
% Sulfur 4.01 4.22 lOO.OO lOO.OO

MAF Btu 14339

229

itted,
ERICA INC.

Middlesboro Laboratory

I Minerals Services DiVISion
.~Route 2, Box 162A, Mlddlesbor~K~ 40965 . t (6061248-4205 f 16061 _24_8_-0_04_4_w_w_w_.u_S_.S,,-9S_.C_O_m/_m_ill_e_ra_ls__

Member of the SGS Group

(;FNERAL CONDITIONS OF SERVIrF nN RFVFRSC



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Hample taken at EAST KENTUCKY POWER CO-OP

Hample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
B SILO
RUN 2

HCL TEST
10:00 A.M.

Procedure:

Results:

Analysis report no. 49-259921

PARAMETER RESULTS

Chlorine, Cl 0.04 %

Fluorine, Fl 132.0 ppm

Mercury, Hg 0.14 ppm

Lead, Pb 6.0 ppm

Beryllium, Be 1.5 ppm

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

Respectfully sUblJ'flle~

SGS. N~RT.H.ERlgA INC.

<~7??? ').~
() ·3 0-" / -/t2:~~-<. ~
(.... ~ Middlesboro Laboratory

Mmerals Services DIVISion
Route 2. Box 162A. Middlesboro. KY 40965 1(606) 248-4205 f (606) 248-0044 wwwussgs.com/millerais

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

u

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Scunple taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis Report No.

)E'ROXIMATE ANALYSIS
As Received Dry Basis

SAMPLE BROUGHT IN
GILBERT 3
B SILO
RUN 3
HCL TEST
11:00

49-259917

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 5.52 xxxxx % Moisture 5.52 xxxxx
% Ash 15.66 16.57 % Carbon 61.89 65.51

% Volatile 35.98 38.08 % Hydrogen 3.99 4.22
% Fixed Carbon 42.84 45.35 % Nitrogen 1.18 1.25

100.00 100.00 % Sulfur 3.85 4.07
% Ash 15.66 16.57

Btu/lb 10828 11461 % Oxygen (diff) 7.91 8.38
% Sulfur 3.85 4.07 100.00 100.00

MAF Btu 13737

Respectfully su,Pml/led,
SGS NORTf-l-',t:.MERICA INC.

,.~, ,/
.<0%' . /~/~?1?-"/ .

. (/__",,-:::f:Z.-:A?'.c-L(-4"J;"<~/£;.~231- Middlesboro Laooratory

Minerals Services DivisIOn
i Route 2. Box 162A, Middlesboro, KY 40965 t 1606) 2484205 f (6061248·0044
.,-------------_. wwwlIs.sgs.com/mlllerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
B SILO
RUN 3
HCL TEST
11:00

Analysis report no. 49-259917

PARAMETER RESULTS

.....,
Chlorine, Cl 0.03 %

Fluorine, Fl 116.0 ppm

Mercury, Hg 0.13 ppm

Lead, Pb 8.1 ppm

Beryllium, Be 2.0 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUbm~~,

SGS NORTH A~RI1A INC.

/' ." .'-1 /
>'/R' ~/)ff~232--~:'ee~~ro'1."a~

I Minerals Services D,v,s,on
~.Route~B~x 162A. ~:9~esboro. KY 409~._ 1(6061248·4205 f (6061248·0044 wwvvussgscom/mlllerais

Member 01 the SGS Group



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 3
HCL TEST
11:00

Analysis Report No. 49-259918

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.29 xxxxx % Moisture 5.29 xxxxx
% Ash 15.53 16.40 % Carbon 62.68 66.18

% Volatile 36.02 38.03 % Hydrogen 4.09 4.32
% Fixed Carbon 43.16 45.57 % Nitrogen 1.48 1. 56

100.00 100.00 % Sulfur 4.22 4.46
% Ash 15.53 16.40

Btu/lb 11348 11982 % Oxygen (diff) 6.71 7.08
% Sulfur 4.22 4.46 100.00 100.00

MAF Btu 14333

www.lIs.sgs.com/mlnerals

Respectfully sUbmjl!ed,
SGS NORTH~E'ICA INC.

5~/«'. ,/,~~;~
I) '13::' -1f?C.2'&e--~d~tffcr~

. , "~inerfu ~ervlces DiviSIOn
Route 2, Box 162A Middlesboro. KY 40965 t (6061248·4205 f (6061248·0044

------------
F--H-i5 Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Bamp1e taken at EAST KENTUCKY POWER CO-OP

Bamp1e taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 3
HCL TEST
11:00

Analysis report no. 49-259918

PARAMETER RESULTS

..'"
Chlorine, Cl 0.03 %

Fluorine, Fl 107.0 ppm

Mercury, Hg 0.18 ppm

Lead, Pb 8.6 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

l) ,} ·1 Middlesboro Laboratory
~ __ ) If

: Minerals Services DIVISion
I Route 2, Box 162A. Middlesboro. KY 40965 t 1606) 248-4205 f 16061248-0044 INWW ussgs.com/mrnerals

-t- -
Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
GILBERT # 3
C SILO
RUN 3
11:00
HCL TEST

Analysis Report No. 49-259923

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.73 xxxxx % Moisture 5.73 xxxxx
% Ash 16.00 16.97 % Carbon 63.08 66.91

% Volatile 36.59 38.81 % Hydrogen 3.99 4.23
% Fixed Carbon 41. 68 44.22 % Nitrogen 1.24 1. 32

100.00 100.00 % Sulfur 3.94 4.18
% Ash 16.00 16.97

Btu/1b 11207 11888 % Oxygen (dif f) 6.02 6.39
% Sulfur 3.94 4.18 100.00 100.00

MAF Btu 14318

wwwus.sgs.com/millerais

Middlesboro Laboratory

Respectfully S~i~~d,
._, ,SGS NORMME?icA INC.

f-:/~/ L~/~;;AbL .
(.~"-<.f-r..Pr.~-?ZiP~

2.) r::
.. ,) J

i Minerals Services Division
Route 2. Box 162A. Middlesboro, KY 40965 11606) 248-4205 f 16061248-0044

------=-----
Member ollhe SGS Group

GFNERAL CONDITIONS OF SERVIr.E ON RFVFRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT # 3
C SILO
RUN 3
11:00
HCL TEST

Analysis report no. 49-259923

PARAMETER RESULTS

Chlorine, Cl 0.04 %

Fluorine, Fl 121.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 8.1 ppm

Beryllium, Be 1.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Middlesboro Laboratory2,.- ')6
,i )

i Minerals Services Division
~ute 2. Box 162A. Middlesboro. KY 40965 t (606\ 248-4205 f 16061248-0044 wwwus.sgs.com/mlnerals

Member of the SGS Group

r.FNFRAI rON{)ITION!" OF !"FRVlrF nN RF"FR~F



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT # 3
D SILO
RUN 3
11:00
HCL TEST

Analysis Report No. 49-259924

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.21 xxxxx % Moisture 5.21 xxxxx
% Ash 16.47 17.38 % Carbon 62.61 66.05

% Volatile 36.48 38.49 % Hydrogen 4.11 4.34
% Fixed Carbon 41. 84 44.13 % Nitrogen 1.27 1. 34

100.00 100.00 % Sulfur 4.20 4.43
% Ash 16.47 17.38

Btu/lb 11180 11794 % Oxygen (dif f) 6.13 6.46
% Sulfur 4.20 4.43 lOO.OO lOO.OO

MAF Btu 14275

t (606\248-4205 , 16061 248-0044 wwwussgscom/mlilerais

~ --165

ReSpeCtfUIIYIIu'~\tted.
SGSN~ AMJRICA INC.

.·>;;g~qU~
-.217 Middlesboro Laboratory

I Minerals Services DiVision
~~e 2. B~_162A~ Middlesboro. KY 40965

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample t.aken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT # 3
D SILO
RUN 3
11:00
HCL TEST

Analysis report no. 49-259924

PARAMETER RESULTS

~..,.

Chlorine, C1 0.03 %

Fluorine, Fl 105.0 ppm

Mercury, Hg 0.17 ppm

Lead, Pb 10.1 ppm

Beryllium, Be 2.2 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUbmi~d.-;

..-. :GS NORTH%RICYINC

)-.//// Ll-:v/ -, L 

C:_~'Z""~~.:J!c~.
f) ) 8 Middlesboro Laboratory

Minerals Services Div~rI-)

Route 2. Box 162A, Middlesboro, KY 40965 1(6061248-4205 f 1606) 248-0044 www.us.sgs.com/minerals

Member of the SGS Group



Acid Mist Test

239



COAL SUMMARY
S

.......'

Weight % Coal S Acid Mist
Fuel HHV Sulfur in Emission Rate Emission Rate

Run# Type (Btullb) Coal (lb/mmBtu) (lb/mmBtu)
1 Coal 11,986 4.32 7.208 0.004
2 Coal 12,124 4.28 7.060 0.004
3 Coal 12,051 4.38 7.269 0.005

12,054 4.327 7.179 0.004

240



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 1
ACID MIST
14: 00

Analysis Report No. 49-259916

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.06 xxxxx % Moisture 5.06 xxxxx
% Ash 16.19 17.05 % Carbon 63.03 66.39

% Volatile 36.0B 3B.00 % Hydrogen 4.1B 4.40
% Fixed Carbon 42.67 44.95 % Nitrogen 1.15 1. 21

100.00 100.00 % Sulfur 4.26 4.49
% Ash 16.19 17.05

Btu/lb 11337 11941 % Oxygen (diff) 6.13 6.46
% Sulfur 4.26 4.49 100.00 100.00

MAF Btu 14395

241
, 16061 248-0044

L·_H;~

ReSpe~tfUIly.U~ilted,
SGS NO At1=RICA INC.

t'
'///.'~' /'1/ /~... ..' f- I. /' . I

,,/4.-.(1/<,~.{a-.:'.p:;;~ .
Middlesboro Laboratory

., i Minerals Services DIVISion+Route 2, Box 1620~ld?lesboro, KY 40965 t (6061248-4205 www.ussgs.com/minerals

Member 01 the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
GILBERT 3
A SILO
RUN 1
ACID MIST
14:00

Analysis report no. 49-259916

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 138.0 ppm

Mercury, Hg 0.06 ppm

Lead, Pb 7.1 ppm

Beryllium, Be 1.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully s~itted.

SGS NORTVAM~RICA INC.

1rIJ /<..;~;;-~:./~. L:jL/~~1 "
~f::,1·.e--c/~......-t.""-~-<':r ~ ~

Middlesboro L oratory 2 ,1 f)

I Minerals Services Division "' (.,
I Route 2, Box 162A. Middlesboro, KY 40965 t 16061 248-4205 f (6061 248-0044 wwwussgs.com/mlnerals-r- -----

Member of the SGS GrOlJp



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

:Kind of sample
:reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis Report No.

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
RUN 1
14: 00
ACID MIST

49-259826

PROXIMATE ANALYSIS
As Received Dry Basis

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 4.11 xxxxx % Moisture 4.11 xxxxx
% Ash 14.91 15.55 % Carbon 64.42 67.18

% Volatile 35.96 37.50 % Hydrogen 4.23 4,41
% Fixed Carbon 45.02 46.95 % Nitrogen 1.16 1.21

100.00 100.00 % Sulfur 4.02 4.19
% Ash 14.91 15.55

Btu/1b 11673 12173 % Oxygen (diff) 7.15 7.46
% Sulfur 4.02 4.19 lOO.OO lOO.OO

MAF Btu 14414

Middlesboro Laboratory 2 ,i 3
"1

Minerals Services DivisIOn
Route 2, Box 162A, Middlesboro, KY 40965 I (606) 24B-4205 f 1606) 248-0044 wwwussgs.com/mmerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
RUN 1
14: 00
ACID MIST

Analysis report no. 49-259826

PARAMETER RESULTS

'4iIlJ
Chlorine, Cl 0.03 %

Fluorine, Fl 134.0 ppm

Mercury, Hg 0.17 ppm

Lead, Pb 7.1 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully SU~~.d,
SGS NOAME'CA INC.

// ? ... / /
>.~ ~/~/.....,- ,:,.,.. ~ / .

:~ .•,..,.'1. £~.A:?~'<.,

Middlesboro Laboratory 2'1 r1
Minerals Services DivIsion
Route 2, Box 162A. Middlesboro. KY 40965 116061248-4205 f (606) 248-0044 wwwus.sgs.com/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
RUN 1
14:00
ACID MIST

Analysis Report No. 49-259827

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.66 xxxxx % Moisture 5.66 xxxxx
% Ash 15.43 16.36 % Carbon 62.71 66.47

% Volatile 35.33 37.45 % Hydrogen 4.00 4.24
% Fixed Carbon 43.58 46.19 % Nitrogen 1.12 1.19

100.00 100.00 % Sulfur 4.11 4.36
% Ash 15.43 16.36

Btu/lb 11219 11892 % Oxygen (diffl 6.97 7.38
% Sulfur 4.11 4.36 100.00 100.00

MAF Btu 14218

,- ..hiS

Respectfully _siJblnitted,
SGS NORTH Ar"ERICA INC.

,,/-, ;'

,/./ /~>.~)~
./?'...>r~?~,<:P j~~~

. Middlesboro Laboratory 2 i'"
I Minerals Services Division .... I., J

+_Route 2, Box 162A~~~boro KY 40965 116061248-4205 f (6061248-0044 www.us.sgs.com/mlnerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
RUN 1
14:00
ACID MIST

Analysis report no. 49-259827

PARAMETER RESULTS

'41~

Chlorine, Cl 0.03 %

Fluorine, Fl 111.0 ppm

Mercury, Hg 0.20 ppm

Lead, Pb 7.7 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully subrnj,lJ,ed.
SGS NORTH~'CA INC.

.f?~i ~/'~ ~ "
"~'-~<'~t~~'2 16

I Minerals Services DiVision 1.J .

+~~~2B~x 162A. Middlesboro. KY 40965 t (6061248-4205 f 1606) 248-0044 wwwussgscom/miller~'.: .

Member of the SGS Group



'}O July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO

Kind of sample RUN 1
reported to us COAL 14:00

ACID MIST
Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analy·sis Report No. 49-259828

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.24 xxxxx % Moisture 5.24 xxxxx
% Ash 16.33 17.23 % Carbon 62.85 66.33

% Volatile 36.42 38.43 % Hydrogen 4.02 4.24
% Fixed Carbon 42.01 44.34 % Nitrogen 1.13 1.19

100.00 100.00 % Sulfur 4.05 4.27
% Ash 16.33 17.23

Btu/lb 11314 11940 % Oxygen (diff) 6.38 6.74
% Sulfur 4.05 4.27 100.00 100.00

MAF Btu 14426

Respectfully SUbmitt~)

SGS NORTH AMEJ~lcA NC.

(~<.~~2 A 7ddlesbbroLabo~
! Minerals Services Division ~~
i Route 2, Box 162A. Middlesboro. KY 40965 116061248-4205 1(6061248-0044 wwwussgscom/mlnerals
\--- - . ~---------=-------

Member of (he SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
RUN 1
14: 00
ACID MIST

1(606)248-4205 f 16061 248-0044 wwwussgs.com/millerais

Procedure:

Results:

Analysis report no. 49-259828

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 133.0 ppm

Mercury, Hg 0.16 ppm

Lead, Pb 7.4 ppm

Beryllium, Be 1.6 ppm

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

Respectfully sUbmi~~)
._ ~GS NORTH~RICA NC.

.~~. //j/~ .
•_,.-,;"-,.?~.c-<~~

2' ~o ~

'., V Middlesboro Laboratory

Minerals Services Division
Route 2. Box 162A. Middlesboro. KY 40965

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
RUN 2
16:40
ACID MIST

Analysis Report No. 49-259822

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.71 xxxxx % Moisture 6.71 xxxxx
% Ash 15.18 16.27 % Carbon 62.48 66.97

% Volatile 35.41 37.96 % Hydrogen 4.07 4.36
% Fixed Carbon 42.70 45.77 % Nitrogen 1.11 1.19

100.00 100.00 % Sulfur 4.09 4.38
% Ash 15.18 16.27

Btu/lb 11315 12129 % Oxygen (diff) 6.36 6.83
% Sulfur 4.09 4.38 100.00 100.00

MAF Btu 14486

2 ,1 a Middlesboro Laboratory
"-:I oJ

Minerals Services DIVision
Route 2, Box 162A, Middlesboro, KY 40965 t 16061248-4205 f 16061248-0044 www ussgscom/mll1erals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
RUN 2
16:40
ACID MIST

Analysis report no. 49-259822

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 127.0 ppm

Mercury, Hg 0.13 ppm

Lead, Pb 11.2 ppm

Beryllium, Be 1.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully subfii~d,
____ . -. SGS NO~ME'CA INC.

,..> /// (t!~/"7 
~,_.~~dZ.e-{:tp&~

I) ~':" 0 Middlesboro Laboratory

i.. i Minerals Services Cl\V!stJ
pte 2, Box 163AfIi1lddlesboro, KY 40965 .1(6061248-4205 f (6061248·0044 wwwussgs.com/mlnerals

Member of lhe SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
B SILO
RUN 2
16:40
ACID MIST

Analysis Report No. 49-259823

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.38 XXXXX % Moisture 6.38 xxxxx
% Ash 14.00 14.95 % Carbon 63.26 67.57

% Volatile 36.03 38.49 % Hydrogen 4.09 4.37
% Fixed Carbon 43.59 46.56 % Nitrogen 1.12 1. 20

100.00 100.00 % Sulfur 4.04 4.31
% Ash 14.00 14.95

Btu/lb 11378 12153 % Oxygen (diff) 7.11 7.60
% Sulfur 4.04 4.31 100.00 100.00

MAF Btu 14289

www ussgscom/minerals

Respectfully sUbm~
SGS NORTH Af'fi-Rlct INC.

p-; ;~'/

(-;)~l~~~Z"'~:~A~~~-
(.,. ~). Middlesboro Laboratory

Minerals Services Division
Route 2, Box 162A, Middlesboro, KY 40965 1(6061 24B-4205 f (606) 248-0044

-----------=-------
Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sampie taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
RUN 2
16:40
ACID MIST

Analysis report no. 49-259823

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 103.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 7.5 ppm

Beryllium, Be 2.2 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully SUbmitteer:},
SGS NORTH MvlERICt INC,

;":7/)' /0? ,/
... ~;;, '_ ~//J~
:~J.:t?s:~"::L-<,L-r~~~-

-.) (..", Middle~boro Laboratory ~

I Minerals Services Division

+-R~ute 2, Box 162A, Middlesboro, KY 40965 _'_16_0_61_2_48_-4_2_0_5_'1_6_0_6_12_4_8-_00_4_4_w_w_w_,u_S_S9:_s_c_om_/_m_Jn_e_ra_Is _

Member of [he SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
RUN 2

16:40
ACID MIST

Analysis Report No. 49-259831

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.89 xxxxx % Moisture 5.89 xxxxx
% Ash 16.51 17.54 % Carbon 62.67 66.59

% Volatile 36.02 38.27 % Hydrogen 3.95 4.20
% Fixed Carbon 41. 58 44.19 % Nitrogen 1.10 1.17

100.00 100.00 % Sulfur 4.36 4.63
% Ash 16.51 17.54

Btu/1b 11261 11966 % Oxygen (di ff) 5.52 5.87
% Sulfur 4.36 4.63 100.00 100.00

MAF Btu 14511

Respectfully S';jll;;;i-;J.d,
SGS NO~ME~CA INC,

)::£{~?U~
2:) 3 Middlesboro Laboratory

I Mrnerals Services DIVISion
~~~ 2 Box 162A, Middlesboro, KY 40965 t 1606)248-4205 f 16061248-0044

(;FNFRAI r.()NnlTl()N~ ()F ~FPV1('"F nN PFVFPC:I=

wwwus,sgs com/mrnerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June IS, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
RUN 2
16:40
ACID MIST

Procedure:

Results:

Analysis report no. 49-259831

PARAMETER RESULTS

Chlorine, Cl 0.03 %

Fluorine, Fl 137. a ppm

Mercury, Hg 0.15 ppm

Lead, Pb 7.0 ppm

Beryllium, Be lo6 ppm

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

25 i1 Middlesboro Laboratory

I
Minerals Services DIVISion
Route 2. Box 162A. Middlesboro. KY 40965 t (606) 248-4205 11606) 248-0044I -------~---~.-------

www.us.sgs.com/millerais

Member of the SGS Group



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis Report No.

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
RUN 2
16:40
ACID MIST

49-259832

PROXIMATE ANALYSIS
As Received Dry Basis

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 5.29 xxxxx % Moisture 5.29 xxxxx
% Ash 14.24 15.04 % Carbon 64.24 67.83

% Volatile 36.18 38.20 % Hydrogen 4.21 4.44
% Fixed Carbon 44.29 46.76 % Nitrogen 1.14 1.20

100.00 100.00 % Sulfur 3.81 4.02
% Ash 14.24 15.04

Btu/lb 11599 12247 % Oxygen (diff) 7.07 7.47
% Sulfur 3.81 4.02 100.00 100.00

MAF Btu 14415

255Middlesboro Laboratory

Minerals Services DivisIOn
ROLite 2, Box 162A, Middlesboro, KY 40965 t 1606) 248-4205 f 16061248-0044

GFNFRAL CONDITIONS OF SFRVlrF ON RFVFR~F

www.us.sgs.com/mlnerals
~~~~~~

Member of the SGS Group



July 7, 2005
;>

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
RUN 2
16:40
ACID MIST

Analysis report no. 49-259832

PARAMETER RESULTS

".,
Chlorine, CI 0.03 %

Fluorine, FI 131. 0 ppm

Mercury, Hg 0.14 ppm

Lead, Pb 8.1 ppm

Beryllium, Be 2.2 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm) .

.....-t
Respectfully su.tnnitt~,

/' ' "SGS NO~~E~ltAINC.

>'/~/ ~'f/~.;
. ~, ,~ I /

""·l"LG~;;·.~<: .~. L.--<--'

256 Middlesboro Laboratory

Minerals Services Division
Route 2, Box 162A. Middlesboro, KY 40965 t 16061 248·4205 f 16061248-0044

GENERAL COND'TION~OF ~FRV""F0" RFIfFRSF

wwwus sgs.com/minerals

Member of [he SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
RUN 3

19:00
ACID MIST

Analysis Report No. 49-259824

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.48 xxxxx % Moisture 6.48 xxxxx
% Ash 16.83 18.00 % Carbon 61. 23 65.47

% Volatile 36.07 38.57 % Hydrogen 4.00 4.28
% Fixed Carbon 40.62 43.43 % Nitrogen 1. 09 1.17

100.00 100.00 % Sulfur 4.33 4.63
% Ash 16.83 18.00

Btu/lb 11025 11789 % Oxygen (diff) 6.04 6.45
% Sulfur 4.33 4.63 100.00 100.00

MAF Btu 14377

Respectfully Sl~:t.
~/ ,~, SGS NO~~E~A INC

c~<'~:&~.-e2·~~l~~~:~/~ .
I) r' ,..,
(." J ( Middlesboro Laboratory

I
Minerals Services DiVision

t-Route 2. Box 162A. Middlesboro. KY 4096~_. __~~61 248·4205 I 161161 248-0044 wwwus.sgs.com/mlnerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
RUN 3
19:00
ACID MIST

Analysis report no. 49-259824

PARAMETER RESULTS

"....,
Chlorine, Cl 0.03 %

Fluorine, Fl 150.0 ppm

Mercury, Hg 0.21 ppm

Lead, Pb 8.8 ppm

Beryllium, Be 1.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectful ubmitted.
SGS N TH MERICA INC.

I Minerals Services DivIsion
! Route 2. Box 162A. Middlesboro. KY 40965 t (606) 248,4205

-t
( .Ib~,

/!' '
/;; ,"7 i/i / "
>/~/. ~~'}. ~ . ./r.... .

: ~_Z<:A.:.t'-'. i~s a ry

258
1(6061248,0044 www.ussgscom/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
RUN 3

19:00
ACID MIST

Analysis Report No. 49-259825

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.88 xxxxx % Moisture 4.88 xxxxx
% Ash 14.54 15.29 % Carbon 64.40 67.70

% Volatile 36.25 38.11 % Hydrogen 4.11 4.32
% Fixed Carbon 44.33 46.60 % Nitrogen 1.16 1. 22

100.00 100.00 % Sulfur 4.00 4.21
% Ash 14.54 15.29

Btu/lb 11560 12153 % Oxygen (diff) 6.91 7.26
% Sulfur 4.00 4.21 100.00 100.00

MAF Btu 14347

Respectfully sUb~Ie~,
SGS NORTH~ERI1A INC.

~//!'j/~ &/~)~.
::....-~~~;"''.<.rv -~~

Middlesboro Laboratory ., 59
: Minerals Services Division (..,

_I Route 2. Box 162A. Middlesboro. KY 40965 t (6061 24B-4205 11606124B004_4_w~w_w_._us_.s_g_sc_o_m_/m_l_ne_ra_ls _

Member Df the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
RUN 3
19:00
ACID MIST

Analysis report no. 49-259825

PARAMETER RESULTS

....Wi!'

Chlorine, Cl 0.03 %

Fluorine, Fl 111. 0 ppm

Mercury, Hg 0.14 ppm

Lead, Pb 6.7 ppm

Beryllium, Be 2.1 ppm.

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Middlesboro Laboratory

, Minerals Services Division
I Route 2, Box 162A, Middlesboro, KY 40965
T-~---~---~------

,

2GO
t 1606) 24B·4205 f (6061248-0044 www.us.sgscom/mlnerals

Member of the SGS Group



.$"
July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO

Kind of sample RUN 3

reported to us COAL 19:00
ACID MIST

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis Report No. 49-259829

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 6.30 xxxxx % Moisture 6.30 xxxxx
% Ash 14.97 15.98 % Carbon 63.24 67.49

% Volatile 36.26 38.70 % Hydrogen 4.13 4.41
% Fixed Carbon 42.47 45.32 % Nitrogen 1.13 1. 21

100.00 100.00 % Sulfur 4.11 4.39
% Ash 14.97 15.98

Btu/lb 11397 12163 % Oxygen (dif f) 6.12 6.52
% Sulfur 4.11 4.39 100.00 100.00

MAF Btu 14476

Member of the SGS Group

wwwus.sgs.com/minerals

') h 1 Middlesboro Laboratory

W
' Minerals ServicellJivrsion

_ Route 2, Box 162A, Middlesboro, KY 40965 t (6061248-4205 f 16061248-0044
------------~



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
RUN 3
19:00
ACID MIST

Analysis report no. 49-259829

PARAMETER RESULTS...,
Chlorine, Cl 0.03 %

Fluorine, Fl 108.0 ppm

Mercury, Hg 0.22 ppm

Lead, Pb 5.5 ppm

Beryllium, Be 2.0 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully submitted:"'\

,.....-) S~S NORTH~ICA .\f.Jc
~ //~,/ /' -' / /

/ ..;('.-::;,- ' / / .../
.-"":1rz<:A.-'?""<P_~~~

0"0 -~~(., t (.., Middlesboro Laboratory

I Minerals Services DIvIsion
i Route 2. Box 162A~I(ldlesboro. KY 40965 116061248-4205 f 16061248-0044 wwwus.sgs.com/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
]~eported to us COAL

Scunple taken at EAST KENTUCKY POWER CO-OP

Scunple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June IS, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
RUN 3

19:00
ACID MIST

Analysis Report No. 49-259830

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.20 xxxxx % Moisture 5.20 xxxxx
% Ash 15.08 15.91 % Carbon 64.32 67.85

%Volatile 35.67 37.63 % Hydrogen 4.03 4.25
% Fixed Carbon 44.05 46.46 % Nitrogen 1.13 1.19

100.00 100.00 % Sulfur 4.09 4.31
% Ash 15.08 15.91

Btu/lb 11470 12099 % Oxygen (diff) 6.15 6.49
% Sulfur 4.09 4.31 100.00 100.00

MAF Btu 14388

f_lti5

Respectfully su9tf1i~,
, SGS NORTH A,MERlfA INC.

5<:;>./:~. //7 / /
. 'h2'" /1//~·.I7

/)-7/, ""'-.' ~ ....f.L-. - /' .
·~<.Z<'.A.ot· ~,.~ .<~~

q~' 3(... v Middlesboro Laboratory

I Mmerals Services DiVision
i Route 2~~~ ~~~A. Middlesboro. KY 4~965~J606) 248·4205 f 16061248·0044 wwwussgs.com/millerais

Member of the SGS Group



July 7, 2005
,"'_

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391 Sample identification by
GAIL HAGGARD EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO

Kind of sample RUN 3
reported to us COAL 19:00

ACID MIST
Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 9, 2005

Date received June 15, 2005

Analysis report no. 49-259830

PARAMETER RESULTS...,.
Chlorine, Cl 0.03 %

Fluorine, Fl 127.0 ppm

Mercury, Hg 0.14 ppm

Lead, Pb 6.6 ppm

Beryllium, Be 2.1 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfu~u\Jmitted,
SGS~TH fERICA INC.

....."/;'7 / I / .I
,;,// II'/./~,~.
/ . .// ". /-~/ // ""'----.
./·?f':,.... /".:·:f--~ I::>'~~' ~

Middlesboro Laboratory

! Minerals Services Division
_I Route 2, Box 162A. Middlesboro" ~~, 40965 t (606) 248·4205 f (606) 248-0044 wwwussgs.coill/millerais

Member of the SGS Group



NOX/S02/CONOC Test
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July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Scunple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
VCO TEST
RUN 1
296 MW

Analysis Report No. 49-259814

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.46 xxxxx % Moisture 5.46 xxxxx
% Ash 18.38 19.44 % Carbon 60.69 64.19

%Volatile 36.52 38.63 % Hydrogen 4.03 4.26
% Fixed Carbon 39.64 41. 93 % Nitrogen 0.96 1. 02

100.00 100.00 % Sulfur 6.18 6.54
% Ash 18.38 19.44

Btu/lb 11001 11636 % Oxygen (diff) 4.30 4.55
% Sulfur 6.18 6.54 100.00 100.00

MAF Btu 14444

Respectfully SUb~:t
... , •. SGS NORT,H ERI9A INC.

a:'i:Z~< /~;;p~
Middlesboro Laboratory ~) 6. 6

Minerals Services DIVISion ....
. Route 2, Box 162A, Middlesboro. KY 40965 1(606) 248·4205 116061248-0044 wwwus.sgs com/minerals
f-.. .. .. --.----..---~ ..~.-------~-- ..-~---~~----

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
VCO TEST
RUN 1
296 MW

,1\;:'-

Analysis report no. 49-259814

PARAMETER RESULTS

Chlorine, C1 0.02 %

Fluorine, Fl 136.0 ppm

Mercury, Hg 0.20 ppm

Lead, Pb 6.5 ppm

Beryllium, Be 1.6 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Middlesboro Laboratory -I) ~~ ~'1

Minerals Services DiVISion I.. v (
Route 2, Box 162A, Middlesboro, KY 40965 t (6061 248-4205 f (606) 2480044 wwwussgs.com/mll1erals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
B SILO
VCO TEST
RUN 1
296 MW

Analysis Report No. 49-259813

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.95 xxxxx % Moisture 5.95 xxxxx
%Ash 16.24 17.27 % Carbon 61.70 65.60

% Volatile 35.98 38.26 % Hydrogen 4.16 4.42
% Fixed Carbon 41. 83 44.47 % Nitrogen 0.94 1. 00

100.00 100.00 % Sulfur 5.17 5.50
% Ash 16.24 17.27

Btu/lb 11199 11908 % Oxygen (diff) 5.84 6.21
% Sulfur 5.17 5.50 100.00 100.00

MAF Btu 14394

°68{....Middlesboro Laboratory

; Minerals Services Division
.LRou~~LB~~262A~Middlesboro, KY 40965 . t 16061248·4205__1 1_60_6_12_4_8_.0_04_4_w_w_w_.u_s_.s~gs_.c_on_1/_m_lll_e_ra_ls

Member ollhe SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Siample taken at EAST KENTUCKY POWER CO-OP

Siilffip1e taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
B SILO
VCO TEST
RUN 1
296 MW

Analysis report no. 49-259813

PARAMETER RESULTS

~..,

Chlorine, Cl 0.02 Ii;

Fluorine, Fl 115.0 ppm

Mercury, Hg 0.13 ppm

Lead, Pb 5.9 ppm

Beryllium, Be 1..5 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUbmittet;'\
SGS NORTHA~CA I~C

5/// /j>~:}A/
L~flA:Zupr:;;;~b.?~#---

Middlesboro Laboratory
q[~ 0

" : Minerals Services Division r... l) ,-;
-t Rout~!: Box 162A. Middlesboro. KY 40965 _ t 16061 248-4205 116061_2_48_-0_0_44__w_ww_,US_S...:::9_s_co_m_/m_i_ne_r_als__

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
l~eported to us COAL

Sllmple taken at EAST KENTUCKY POWER CO-OP

SllIllple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VCO TEST
RUN 1
296 MW

Analysis Report No. 49-259815

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.25 xxxxx % Moisture 5.25 xxxxx
% Ash 16.14 17.03 % Carbon 6[3.00 66.49

% Volatile 36.50 38.52 % Hydrogen 4.13 4.36
% Fixed Carbon 42.11 44.45 % Nitrogen 0.99 1. 04

100.00 100.00 % Sulfur 4.97 5.25
% Ash 16.14 17.03

Btu/lb 11381 12012 % Oxygen (dif f) 5.52 5.83
% Sulfur 4.97 5.25 100.00 100.00

MAF Btu 14478

RespeCtfUIly,,$~~itted,
SGS NORtH AMfORICA INC._____ ) _ /11.1

;---/ / / L/L//
,~::_~~a~~.J:!:~-,.

Middlesboro Laboratory

: Minerals Services Division 270
}R~ute~o:.162A, Middlesboro, KY 40965 '. I (6061248·4205 f (6061248·0044 wwwussgscorn/millerals

------
Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
:reported to us COAL

Si!Jt\ple taken at EAST KENTUCKY POWER CO-OP

Si!Jt\ple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VCO TEST
RUN 1

296 MW

Analysis report no. 49-259815

PARAMETER RESULTS,...,
Chlorine, Cl 0.02 %

Fluorine, Fl 158.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 5.7 ppm

Beryllium, Be 1.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully sUbmi.tte9t
SGS NORTH AMERICA C.

I

).., "
..-'''./~; .//:,.1
;;/.~/I . /'/.. /_"'/~'.//' _, .. /:: ',/~ /1

.. "''.e!' /.c-<'-'''' ""'" £.'-:
-". ~~sbt;;"Labora ~-<--'

: Minerals Services DiVIsion 2 '7 1
I Route 2. Box 162A, Middlesboro. KY 40965 1(6061248-4205 I (6~6) 148·0044
~--- -----~._--~~~~~--~-

wwwlIssgs.com/mlllerals

Member 01 the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

SEunple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
D SILO
VCO TEST
RUN 1
296 MW

Analysis Report No. 49-259816

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.39 xxxxx % Moisture 5.39 xxxxx
% Ash 16.49 17.43 % Carbon 61.59 65.10

% Volatile 36.07 38.13 % Hydrogen 4.11 4.34
% Fixed Carbon 42.05 44.44 % Nitrogen 0.98 1.04

100.00 100.00 % Sulfur 5.47 5.78
% Ash 16.49 17.43

Btu/lb 11328 11973 % Oxygen (di ff) 5.97 6.31
% Sulfur 5.47 5.78 100.00 100.00

MAF Btu 14500

www.lIs.sgs.com/mlnerals

Respectfully sUbmitte9(/~\

/' ,SGS NORTH A~~CA IN,t

> /~{,/,. /<// /-; .
... ....h::evt......:..-(_5~·:f:::/27~

_-::C--;--L2:n---e---:-
Middlesboro Laboratory I) ~2

Minerals Services DiVIsion t... I -

Route 2, Box 162A, Middlesboro, KY 40965 1(606) 24B·4205 f 16061 2480044
-----=--------

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
VCO TEST
RUN 1
296 MW

Analysis report no. 49-259816

PARAMETER RESULTS

iI.,.,
Chlorine, Cl 0.02 %

Fluorine, Fl 131.0 ppm

Mercury, Hg 0.19 ppm

Lead, Pb 9.2 ppm

Beryllium, Be l.8 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully submitted,
SGS NORTH AMER?I'i1C

____? -, d-;;/
j~.--.///' // I /' / _,

/ ~~~"<6/~-«//~L-
..' '-, 1Vl13W'e-st&o Lal1~,'C211..-<....-'

I Minerals Services DiVISion
~__Route 2, Box 162A. Middlesboro. KY 40965 1/606) 248-4205 f 1606) 248-0044

273
wwwus.sgscom/mmerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Analysis Report No.

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
A SILO
VOC TEST
RUN 2
296 MW

49-259820

.PROXIMATE ANALYSIS
As Received Dry Basis

ULTIMATE ANALYSIS
As Received Dry Basis

% Moisture 4.23 xxxxx % Moisture 4.23 XXXXX

% Ash 17.13 17.89 % Carbon 62.63 65.40
% Volatile 36.79 38.41 % Hydrogen 4.06 4.24

% Fixed Carbon 41. 85 43.70 % Nitrogen 1. 01 1. 05
100.00 100.00 % Sulfur 5.82 6.08

% Ash 17.13 17.89
Btu/lb 11383 11886 % Oxygen (diff) 5.12 5.34

% Sulfur 5.82 6.08 100.00 100.00
MAF Btu 14476

Middlesboro Laboratory

;," I ~_ill:rals Services Division
~e~~ B~~1~62A, Middlesboro. KY 40965 t (606) 248-4205

r)""~ 1{.., ( ,.
f 1606) 2480044 wwwus,sgscomlminerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
A SILO
VOC TEST
RUN 2
296 MW

Analysis report no. 49-259820

PARAMETER RESULTS

'I'"
Chlorine, Cl 0.02 %

Fluorine, FI 102.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 8.8 ppm

Beryllium, Be 1.7 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

wwwus.sgs.com/mlnerals

ReSpeCtf\.lII(:~mitted ,
SGS~TH «MERICA INC.

~'~''')~; ,//,/ ,,/
,5/ '~'~e-..,.. ",?L,"/:; Pr~/ /~

Middlesboro laboratory 2 '/ 5
I Minerals Services DiviSion

Route 2. Box 162A. Middlesboro. KY 40965 t (6061248,4205 f 16061248-0044

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
VOC TEST
RUN 2
296 MW

Analysis Report No. 49-259819

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.11 xxxxx % Moisture 5.11 xxxxx
% Ash 16.80 17.70 % Carbon 61.50 64.81

% Volatile 36.25 38.20 % Hydrogen 4.01 4.23
% Fixed Carbon 41.84 44.10 % Nitrogen 0.97 1. 02

100.00 100.00 % Sulfur 5.45 5.74
% Ash 16.80 17.70

Btu/1b 11196 11799 % Oxygen (diff) 6.16 6.50
% Sulfur 5.45 5.74 100.00 100.00

MAF Btu 14337

Middlesboro Laboratory f) .... r>
r-IbMinerals Services DIvIsion

Route 2, Box 162A, Middlesboro, KY 40965 1(6061248-4205 f (606) 248-0044 wwwus.sgscom/minerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
rElported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
B SILO
VOC TEST
RUN 2
296 MW

Analysis report no. 49-259819

PARAMETER RESULTS

'!I""
Chlorine, C1 0.02 %

Fluorine, Fl 113.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 9.0 ppm

Beryllium, Be 1.7 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Minerals Services DIvIsion
Route 2. Box 162A. Middlesboro. KY 40965 116061248-4205 f 16061248-0044 wwvv.us.sgs.com/mlnerals

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Ki.nd of sample
rE!ported to us COAL

San\ple taken at EAST KENTUCKY POWER CO-OP

San\ple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VOC TEST
RUN 2
296 MW

Analysis Report No. 49-259821

!'ROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 4.68 xxxxx % Moisture 4.68 xxxxx
% Ash 16.57 17.38 % Carbon 61. 82 64.85

% Volatile 36.79 38.60 % Hydrogen 4.09 4.29
% Fixed Carbon 41.96 44.02 % Nitrogen 1. 01 1. 06

100.00 100.00 % Sulfur 5.07 5.32
% Ash 16.57 17.38

Btu/lb 11325 11881 % Oxygen (dif f) 6.76 7.10
% Sulfur 5.07 5.32 100.00 100.00

MAF Btu 14380

I ~~nerals Services Division Middlesboro Laboratory 278
~~~ Box 162A. Middlesboro. KY 40965 1(6061248-4205 , (6061 24B-0044 wvvwus.sgscom/minerals

Member 01 the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
r<eported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VOC TEST
RUN 2
296 MW

Analysis report no. 49-259821

PARAMETER RESULTS

'1Il.I'
Chlorine, Cl 0.02 %

Fluorine, Fl 118.0 ppm

Mercury, Hg 0.13 ppm

Lead, Pb 14.9 ppm

Beryllium, Be 1.9 ppm

Procedure:

Results:

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

Middlesboro Laboratory 2 ~? 9
I ~inerals Services Division

_+!oute ~_~O!_1~~~~idd~~I)r~~!40965 t (606) 248-4205 f 1606) 248-0044 wwwus.sgs.com/minerals
I

Member of the SGS Group

~FNFRAI r.ONr1ITlnNS (lJ=" SFR"IrF ('\N RF"FRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Sample identification by
EAST KENTUCKY POWER CO-OP

Kind of sample
rl!ported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

SAMPLE BROUGHT IN
D SILO
voe TEST
RUN 2
296 MW

Analysis Report No. 49-259818

Jt>ROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.72 xxxxx % Moisture 5.72 xxxxx
% Ash 18.03 19.12 % Carbon 60.46 64.13

% Volatile 35.69 37.86 % Hydrogen 4.04 4.29
% Fixed Carbon 40.56 43.02 % Nitrogen 0.99 1. 05

100.00 100.00 % Sulfur 4.80 5.09
% Ash 18.03 19.12

Btu/lb 11049 11719 % Oxygen (diff) 5.96 6.32
% Sulfur 4.80 5.09 100.00 100.00

MAF Btu 14489

Member of the SGS Group

/~i

Respectfully SUbmjll{d, I

.:..~r.'-)S?S N.O.R;t2.' ICYNC,
7'--- " .~//}~

~" ... " . Vz'~-<. ~~

Middlesboro Laboratory

I~lneralS Services Division 2B0
~.~ute 2, Box 162A, Middlesboro, KY 40965 t 1606) 248-42_05_f~(_60_6_) 2_4_8·_DO_4_4__w_wvv_.u_s.--,sg::...s_c_om_/_m_ln_e_ra_ls_~



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
r,eported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

:Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
D SILO
VOC TEST
RUN 2
296 MW

Middlesboro Laboratory <) Q 1
{...u

Analysis report no. 49-259818

PARAMETER RESULTS

I"
Chlorine, Cl 0.02 %

Fluorine, FI 120.0 ppm

Mercury, Hg 0.15 ppm

Lead, Pb 11. 6 ppm

Beryllium, Be 1.9 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Minerals Services Division
Route 2. Box 162A, Middlesboro, KY 40965 t 16061248-4205 f 16061248-0044 wwwus.sgs.com/mlilerais

Member of Ihe SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
rl~ported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VCO TEST
RUN 3
293 MW

Analysis Report No. 49-259817

l)ROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.55 xxxxx % Moisture 5.55 xxxxx
% Ash 15.91 16.85 % Carbon 62.11 65.76

% Volatile 36.56 38.71 % Hydrogen 4.11 4.35
% Fixed Carbon 41. 98 44.44 % Nitrogen 1. 01 1. 07

100.00 100.00 % Sulfur 4.85 5.13
% Ash 15.91 16.85

Btu/lb 11363 12031 % Oxygen (diffl 6.46 6.84
% Sulfur 4.85 5.13 100.00 100.00

MAF Btu 14469

Respectfully submittep::1,
SGS NORTH AME~CA l'C

......-) -, ~ /
;; /'/r' 11L// - ..

:/~<'fZ~L~~~
Middlesboro Laboratory

i Minerals Services D,v,sion 0 Q 0
-t-Route.~.Box 162A. ~1cJ.ct.~sboro. KY 40965 t 16061 248-420:f-' f~O~48-0044 wwwussgs com/mlilerais

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
C SILO
VCO TEST
RUN 3

293 MW

Analysis report no. 49-259817

PARAMETER RESULTS

lililw"

Chlorine, Cl 0.02 %

Fluorine, Fl 106.0 ppm

Mercury, Hg 0.11 ppm

Lead, Pb 8.2 ppm

Beryllium, Be 1.7 ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

,,/"

Respectfully submitted, , •
_S~S N9RTH AME~NC":

j .~/'.> / / ../ ./
,/ ~, '_-"'~//7~_#
,_,,-.<', ,-0{:c"<f-~ ." ///-- -,o!j/fL-__

··~~...c<'--C~

r, Q ,)
I... U -.) Middlesboro Laboratory

, Minerals Services DiVision
! Route 2, Box 162A, Middlesboro. KY 40965 t (6061248-4205 f (6061 248-0044 WWWlIS S\lS com/mlllerais

Member 01 the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
B SILO
RUN 3
293 MW

Analysis Report No. 49-259688

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

",-'

% Moisture 4.20 xxxxx % Moisture 4.20 xxxxx
% Ash 17.86 18.64 % Carbon 61. 82 64.53

% Volatile 37.35 38.99 % Hydrogen 4.12 4.30
% Fixed Carbon 40.59 42.37 % Nitrogen 0.95 0.99

100.00 100.00 % Sulfur 6.07 6.34
% Ash 17.86 18.64

Btu/lb 11234 11727 % Oxygen (di ff) 4.98 5.20
% Sulfur 6.07 6.34 100.00 100.00

MAF Btu 14414

28 i1 Middlesboro Laboratory

11"1 Minerals Services D,VISion
Route 2. Box 162A. Middlesboro. KY 40965 t 1606) 248-4205 '16061248-0044 wwwus.sgs.com/mmerals

Member of the SGS Group

GENERAL (';()NnlTl()NC:: nr:: C::FRVIr.F ON RFVFRSF



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
B SILO
RUN 3

293 MW

Analysis report no. 49-259688

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.02
0.16
1.7
7.4

71.0

%

ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method·D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Respectfully Jltl~mitted.

SGS NORTH A~ERICA INC.

dJ/
{-;.~//;/ /)~/~/'>; . .

. ~;/, f-~ • /
"- . ---1i.::". ,c':<-/e:;.?.c'<-f-:# J':~- ~ _.-<.--'

.- Middlesboro a oratory

Minerals Services DiVIsion 285
Route 2. Box 162A. Middlesboro. KY 40965 t 1606) 248-4205 f (6061248-0044 wwwussgs.com/mmerals

Member of the SGS Group



~ July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
z'eported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sample taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
A SILO
RUN 3
293 MW

Analysis Report No. 49-259689

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

% Moisture 5.20 xxxxx % Moisture 5.20 xxxxx
% Ash 16.82 17.74 % Carbon 6l. 36 64.73

% Volatile 37.05 39.08 % Hydrogen 4.12 4.35
% Fixed Carbon 40.93 43.18 % Nitrogen 0.98 1. 03

100.00 100.00 % Sulfur 5.39 5.69
% Ash 16.82 17.74

Btu/lb 10992 11595 % Oxygen (diff) 6.13 6.46
% Sulfur 5.39 5.69 100.00 100.00

MAF Btu 14096

Middlesboro Laboratory 1)86Minerals Services DiVision {..,
Route 2, Box 162A, Middlesboro, KY 40965 t 16061248·4205 f (6061248·0044 www ussgs,com/mlllerais

Member of the SGS Group



July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

Siunple taken at EAST KENTUCKY POWER CO-OP

Siunple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
A SILO
RUN 3
293 MW

Analysis report no. 49-259689

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, FI

0.02
0.16
1.8
7.9

144.0

%
ppm
ppm
ppm
ppm

'IIII~

Procedure:

Results:

The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results are reported in part per million (ppm).

Middlesboro Laboratory

2Q
""I Minerals Services DiviSion U ,

.\ Route 2, Box lB2A, Middlesboro, KY 40965 t 160B} 248A205 f 1606\248·0044 wwvv.us.sgs.com/minerals
I ----------

Member of the SGS Group



July 7/ 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
r,eported to us COAL

Sample taken at EAST KENTUCKY POWER CO-OP

Sa:mple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
D SILO
RUN 3
293 MW

Analysis Report No. 49-259690

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Received Dry Basis As Received Dry Basis

r ~65

% Moisture 4.68 xxxxx % Moisture 4.68 xxxxx
% Ash 16.44 17.25 % Carbon 62.07 65.12

% Volatile 37.46 39.30 % Hydrogen 4.18 4.38
% Fixed Carbon 41. 42 43.45 % Nitrogen 0.98 1. 03

100.00 100.00 % Sulfur 5.76 6.04
% Ash 16.44 17.25

Btu/lb 11216 11767 % Oxygen (diff) 5.89 6.18
% Sulfur 5.76 6.04 lOO.OO lOO.OO

MAF Btu 14220

Middlesboro Laboratory 288
I Minerals Services DiVision

Route 2. Box 162A. Middlesboro. KY 40965 1/6061248·4205 f (6061248·0044 wwwussgs.com/mll1erals
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July 7, 2005

EAST KENTUCKY POWER CO-OP
BOX 707
WINCHESTER KY 40391
GAIL HAGGARD

Kind of sample
reported to us COAL

ScLITlple taken at EAST KENTUCKY POWER CO-OP

Sal.l1\ple taken by EAST KENTUCKY POWER CO-OP

Date sampled June 13, 2005

Date received June 15, 2005

Sample identification by
EAST KENTUCKY POWER CO-OP

SAMPLE BROUGHT IN
SPURLOCK
VCO TEST
D SILO
RUN 3
293 MW

Analysis report no. 49-259690

PARAMETER RESULTS

Chlorine, Cl
Mercury, Hg
Beryllium, Be
Lead, Pb
Fluorine, Fl

0.02
0.16
1.9
8.4

116.1

%
ppm
ppm
ppm
ppm

Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Results: Results are reported in part per million (ppm).

Middlesboro Laboratory 289
, I Minerals Services D,v,s,on+Route 2~_~1_~2A. Middlesboro. KY 40965 116061248-4205 f 16061248-0044 vvvvw_us.sgs.com/minerais

, .1,',5 Member of the SGS Group



Particulate Test
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( t
GILBERT TEST 08/17/05-08/18/05

(

SAMPLE 10
-_._.. ,.._~--_ .._--

--+-MOISTURE I ASH ISULFUR IARBTU IOOBTU I MAF IARVM IARFC I FCNM I #502

__8_%I=~E[)ERA8/1?IOS -t 8·~~'~=JJ_~~~~t-'~:..~5=1_10~6(111886~ti~30Sn4~6tii!~ 1.23 I 7.09 I

-_.._.------

8 % FEEDER B 8!17/0~_----+- 7~:3~--~=lj 8.71 4.97_11631~~ti1J}~J13~~~r33·~"-1 1.19_L_~.4O

8-% FEEDER C 8/1710S-r--a.82 16.68f----.:l)U-19_~15l11532l141~47=:t41.0211,23 ~-

8 %£EEDER D 8/1710S =t_7.55_--T17:~~"!.~ 10652 U!~2_2_U_<1.2_0_~1341aJ4(f83j 1.19 ta.'16- I

20 % FEEDER A aI17ios----I--ia6 . 117.40 4.35 !95~T_I-~-~ 141671 33.S3 1 41.27 1.23 L8.00

1~·83 I__~--+ __ =_':" __ I

N
(0

~

20 % FEEDER B 8/17105-[--7.48

20 % FEEDER C 8/17105 8.71

17.78 4.61---rI~~28]~11379]I4087G3~7Il:t!g]fj 1.21 --W!..'
8.03

20 % -FEEDER -oBi177os----r-----7.93--n-7.27
._------ - - _._--------

6 % FEEDER A 8/18/05
----"--.-- _._-t----

7.96 I 16.71 7.71

7.38

9.05

8.12

717 I 18.131 4.89 1-,-.,os40 113541-141101 33.63141.071 1.22
-- ---

79Bj17441:-<\42_~~06111 11539 1423~~387 140.711 120

8.03 t16.321 4.09 10813 117S7 14i94 34.23 I 41.421 1.21

~% F~~D_E:~.!3 8/181Q.S_ -+-_'_'._'___._

6 % FEEDER D 8/18/0S

6 % FEEDER C 8/18/0S
[-

9/19/200S
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REFERENCE METHOD QUALITY ASSURANCE

Calibration Gas Specification Sheets
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A,irgas ~flO~
(;ertificate of Analysis: EPA Protocol Gas Mixture
Cylinder Number: CC170818
Cylinder Pressure: 1999.6 PSIG
Certification Date: 3/21/2005

Certified Concentrations

Reference Number: 54-124031977-8
Expiration Date: 3/21/2008
Laboratory: ASG - Chicago - IL

Airgas Specialty Gases

12722 South Wentworth Avenue

Chicago, IL 60628

lWM'.airgas.com

[

Component
CARBON DIOXIDE
OXYGEN
NITROGEN

Concentration
9.850%
12.47 %
Balance

Accuracy
+/-1%
+/-1%

Analytical Principle
NDIR
Paramagnetic

Procedure
G1
G1

Cone 12.46 %

Cone 12.47 %

Cone 12.47 %

AVG: 12.47 %

OXYGEN.

03/21/2005
ZO
R 20.98
S 12.48

Concentration

20.98 %

19.84%

2nd Component

1st Analysis Date:
R 20.99 812.47
812.47 ZO
ZO R20.99

Approval Signature __-':-'-ir-r:-'~T'/'~7-''=::O"",£../......-z""~::.:.?;~,L/2-...---..~==---'~ _","" . "'c· /' -_.

Cone 9.860 %

Cone 9.845 %

Cone 9.845 %

AVG: 9.850 %

CARBON DIOXIDE;

03/21/2005
zo
R 19.85
S 9.85

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.
Analytical Methodology does not require correction for analytical interferences.

Nl)tes:

Do not use cylinder below 150 psig.

R,eference Standard Information
~ Balance Gas Component Cyl.Number

NTRM 100504 OXYGEN SG9168314BAL
NTRM 040604 CARBON DIOXIDE XC034319B

Analytical Results
1st Component

1sl: Analysis Date:
R 19.86 S 9.86
S 9.85 Z 0
Z 0 R 19.85

293



.~Bce GASES ~'I-

Assay Laboratory

BOC GASES

600 Union Landing Road

Riverton,NJ 08077

(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CU~;TOMER

Knoxville Gas&Gear

2300 SYCAMORE DR

KNOXVILLE, TN 379211773

CU5:TOMER PO NO:

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

CC27084

22-Feb-2007

23-Feb-2004

2000 psig

24005985

598143

Previous Certification Oate(s):

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121. Using Procedure G1. All Values certified
to be +1-1% NIST Traceable.

Do Not Use This Cylinder below 150 psig. Le. 1.0 Megapascal

Components

Ar.ialyticalResults
Requested'Mixture Certified

Concentration
Analytical
Uncertainty

Assay Dates

CARBO'J DIOXiDE

OXYGEN

- ;iEN

18.000/0

22.500/0

. BALANCE GAS

17.880/0

22.63%

+1-1.00% NIST Traceable

+1-1.00% NIST Traceable

02123/04

02123/04

CALIBRATION STANDARDS USED IN ASSAY

Expiration

04/03/07

05/01/07

Concentration

15.69 +1- 0.06 % CARBON DIOXIDE

22.60 +1- 0.10 % 02lN2

Cylinder No

CAL010373

XC024390B

LOTIO

9-B-32

03060219

Type
----------------------------------------------

SRM 2745

NTRM 82659X

ANALYTICAL INSTRUMENTS USED IN ASSAY

Instrument/Make/Model

SiemBns 5E DD721

SiemEms 5E BN805

Analytical Principle

NonDispersive Infrared

Paramagnetic

Last Multipoint
Calibration

01/30104

02111/04

Page: 1 Of 1
A division of The BOC Group, Inc.
A Delaware Corporation QA Approved ~"-"'- ~.t-Jl.::p



PAGE E:l4

Almas.
Certificate of Analvsis: EPA Protocol Gas Mixture
Cylinder Number: CC79007 ReferenCQ Number: 54~1240:J1977-e

Cylinder Pressu '$: 1999.6 PSIG Expiration Date: 3/29/2006
Certification Dat~: 3/29/2005 Laboratory: ASG - Chicago - IL

Certified Co ~centrations

compan'lInt, ", CimCGr.tration" ,Accur.aey:, , Ari"!)lfI~I'PrlnClplo', ''':,' Pr~j'tCdUIll '

1
",C~8,OillMON~~I?E-: '" ',M.43,PPM ",+'-1%"::" '" NDJR,,, ' .i.. (3~':" "
'NITROGEN",:',' ",'::Salat'lce.. ,," ":,;:,',,, ' ",:.;:',,:, ,'"

Certification periornl~d in accordance with "EPA Traceability Protocol (Sept. 1997t using the assay procedures listed.
Analytical Methe dology dOes not require correction for analytical interferences.

Nolet<:

IJO not use cylin er below 150 psig. Signature on file

Approval Signature

Cone :l0.$7 PPM
Cgno 30.67 l"'PM

Cone 30.47 PPM
AVG: :l0.67 PPM

zO
R411.7

S 30.5

neference Standard Information
~ BalsneR GilS Component

NTRM eBOli02 CARBON MONOXIDE

~,nalytical Results
1st Com onent ~)SjtmB~![MGl4:~r-ep ti~::;i~"""MII.oII"tll':'~!:"'liil."..."Il\"l"l>\f"\~:::':'~""
1:~t Analysis Date: 03/21/2005

R4S.8 S ~O.9

S 30.7 ZO
Z 0 R49.6

CYtN!J1Jll!9r

xr.n14421B

Concentfjltlon

'19.60 PPM

2rld Analysis D~l",;

R 49.6
S aO.2
,zlJ

03(29tz005

830.2
ZO
R49,6

20
R"e.S
S 30.2

Cone 30.19 PPM
Cone 30.19 PPM
Cone 30.19 PPM
AVa; 30.1 9 PPM
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~~BOCGASES

Assay Laboratory

BOC GASES

600 Union Landing Road

Riverton,NJ 08077

(609) 829 7878

CUSTOMER

Reading Compressed Plant

732 TULPEHOCKEN STREET

READING, PA 196010000

CUSTOMER PO NO:

Previous Certification Date(s):

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

CC29504

13-Aug-2005

22-Aug-2002

2000 psig

24006032

517004

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal

CALIBRATION STANDARDS USED IN ASSAY

Type

SRM 1679C

LOTIO

3-H-30

Cylinder No

CAL011734

Concentration

97.60 +/- 0.50 ppm CARBON MONOXIDE

Expiration

OS/29/03

ANALYTICAL INSTRUMENTS USED IN ASSAY

InstrumenUMake/Model

SiemElns Ultramat 6E-N9-782

Analytical Principle

NonDispersive Infrared

Last Multipoint
Calibration

07/29/02

Page: 1 Of 1

A division of The BOe Group, Inc.
A Delaware Corporation f) 9h

I-... u QA Approved' . r;:?//.-.
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,~BOC GASES p~

Assay Laboratory

BOC GASES

600 Union Landing Road

Riverton,NJ 08077

(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CUSTOMER

Reading Gas&Gear

732 Tulpehocken Street

READING, PA 19601

CUSTOMER PO NO:

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

XC025385B

30-Sep-2006

07-0ct-2003

2000 psig

24014814

577636

Previous Certification Date(s):

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121 , Using Procedure G1, All Values certified
to be +1-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig, I.e, 1,0 Megapascal

Components

Analytical Results
Requested Mixture Certified

Concentration
Analytical
Uncertainty

Assay Dates

CARBON MONOXIDE

NITROGEN

90.00 ppm

BALANCE GAS

89.0 ppm +1-1.00% NIST Traceable 09/30103 & 10107/03

CALIBRATION STANDARDS USED IN ASSAY

Expiration

06/01/07

Concentration

98.00 +1- 0,70 ppm CO/N2CC97299

Cylinder No

98060824

LOTIOTypE!
----------------------------------------

NTRM 81679

ANALYTICAL INSTRUMENTS USED IN ASSAY

Instrument/Make/Model

Siemens 6E N1-L9-0191

Analytical Principle

NonDispersive Infrared

Last Multipoint
Calibration

09/17/03

Page: 1 Of 1 A division of The BOC Group, Inc,
A Delaware Corporation

f) 9"'"r... I QA Approved



,III'BOC GASES 1'--i-
Assay Laboratory

BOC GASES

600 Union Landing Road

Riverton,NJ 08077

(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CU~;TOMER

Knoxville Gas&Gear

2300 SYCAMORE DR

KNOXVILLE, TN 379211773

CUSTOMER PO NO:

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

XC035849B

18·Feb-2006

26-Feb-2004

2000 psig

24010783

598144

Previous Certification Date(s):

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA·600/97/121, Using Procedure G1. All Values certified
to be +1-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig. Le. 1.0 Megapascal

Components

AilalyticalResults
Requested Mixture . Certified

Concentration
Analytical
Uncertainty

Assay Dates

NITRIC OXIDE

TOTAL OXIDES OF NITROGEN

'ROGEN

45.00 ppm

BALANCE GAS

45.3 ppm

45.3 ppm

+1-1.00% NIST Traceable 02118/04 & 02125/04

CALIBRATION STANDARDS USED IN ASSAY

Expiration

06/01/07

Concentration

98.80 +1- 0.80 ppm NO/N2

Cylinder No

XC019211B

LOTIO

03060412

TYPE!
----------------------------------_......:.-_---

NTRIVI81684

ANALYTICAL INSTRUMENTS USED IN ASSAY

Instrument/Make/Model

Nicolet 560 ADU9800406 NO/N02

Analytical Principle

FTIR

Last Multipoint
Calibration

02105/04

Page: 1 Of 1
A division of The BOC Group, Inc,
A Delaware Corporation

298 QA Approved



.~BOCGASES

Assay Laboratory

BOC GASES

600 Union Landing Road

Riverton,NJ 08077

(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CUSTOMER

CATALYST AIR MANAGEMENT

2506 BYINGTON-SOLWAY RD

KNOXVILLE, TN 379313854

CUS,TOMER PO NO: REPLACEMENT CYLINC

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

XC0281018

19-0cl-2005

28-0ct-2003

2000 psig

24011490

581584

Previous Certification Date(s):

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +1-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig. Le. 1.0 Megapascal

Components

Analytical Results
Requested Mixture Certified

Concentration
Analytical
Uncertainty

Assay Dates

NITRIC OXIDE

TOTAL OXIDES OF NITROGEN

90.00 ppm 88.4 ppm

88.4 ppm

+/-1.00% NIST Traceable 10/20/03 & 10/27/03

BALANCE GAS

CALIBRATION STANDARDS USED IN ASSAY

06/01/07

Expiration

98.80 +/- 0.80 ppm NO/N2

ConcentrationCylinder No

XC0191948

LOTIO

03060404

Type
-----------------------------------------------

NTRM 81684

ANALYTICAL INSTRUMENTS USED IN ASSAY

InstrumenVMake/Model Analytical Principle

Last Multipoint
Calibration

Nicolet 560 ADU9800406 NO/N02 FTIR 10/09/03

Page: 1 Of 1 A division of The BOC Group, Inc.
A Delaware Corporation 299 QA Approved



Alrgll! Specially G""cs

5460 liamillon Boulevard

TheOdorc:. At 35582

25'1.653.2500 Fa:(; 251.553.2530
47·124029174-9
Zf7/2007

ASG - Mobile - AL

Reference Number:
Expiration Date:
Laboratory:

Cylinder Number: SG9147792
Cylinder Pressure: 1999.6 PSIG
Certification Date: 2Tl/2005

Certified Concentrations

~Certificate of Analysis; EPA Protocol Gas Mixture

[

Component Concentration

NITRIC OXIDE 63.00 PPM

SULFUR DIOXIDE 79.35 PPM

NliROGEN Salance

Accuracy

...'·1%

.../-1%

Analytical Principle

CHEMILI.UM

NDIR

Procedure
G1

G1

Tolal oxides 01 nitrogen 63.10 PPM

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.
I~nalyticar Methodology does not require correction for analytical interferences.

Notes:AirgasP0111618441 , 1 .
C'o n(j~ usc;: l.:ylinder :Je/ow 150 psig. Approvai Signature::~_~:-S,--__. _

Reference Standard Information

~1~~iR~Xi,[)§i~:;~i·>h·.:i~;:S¥fR~j;;:'~2nd Component

01/31/2005 1st Analysis Date:
:z 0,000 COnc 63.00 PPM R 104.0 S 79.50

R 95.00 Cone 63.00 PPM S 79.50 Z 0.000
S 63.00 Cone 63,00 PPM Z 0,000 R 104.0

AVG: 63,00 PPM

SULFUR DIOXIDE ND·15721
NITRIC OXIDE CC158629

~

GMIS a
GMIS 0

Analytical Results
1!,l Component

, !:t AnalysIs Date:
R 95.00 S 63.00

S 63.00 Z 0.000

Z 1),000 R 95.00

Balance Ga$

NITROGEN
NITROGEN

Component Cx.I.Number concentration

'03.6 PPM
95.0 PPM

§g~~VW,91J'[~x.mg~~~i0i!:¥N~{~~!~1~'Y:~~);: '
01/31/2005
Z 0.000 Cone 79.35 PPM

R 104.0 Cone 79.35 PPM

S 79.50 Cone 79.35 PPM

AVG: 79.35 PPM

2C'1d Analysis Date:
R 95.00 S 63,00
S 153.00 Z 0.000
Z o,ooa R 95.00

02/07/2005
Z 0.000 Cone 63.00 PPM
R 95.00 Cone 63,00 PPM
S 63.00 Cone. 63.00 PPM

AVG: 6:l.00 PPM

2nd Analysis Date:
R 104.0 S 79.50
S 79,50 Z 0.000

Z 0.000 R '04.0

0210712005
2. 0.000 Cone 79.35 PPM
R 104.0 Cone 79.35 PPM

S 79.50 CoI'\C 79.35 PPM

AVG: 79.35 PPM

300
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IIW'BOC GASES K>'-

Assay Laboratory

BOC GASES

1075 CINCLARE DRIVE

PORT ALLEN,LA 70767

(225) 388 0900

CUSTOMER

Knoxville Gas&Gear

2~:00 SYCAMORE DR

KNOXVILLE, TN 37921

CUSTOMER PO NO:

Previous Certification Date(s):

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

XC025320B

02-Jun-2006

02-Jun-2004

2000 psig

24005240

608890

ANALYTICAL INFORMATION

This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121 , Using Procedure G1. All Values certifiec
to be +1-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig. Le. 1.0 Megapascal

'III'''''
CALIBRATION STANDARDS USED IN ASSAY

Type

NTRM 81694

LOTIO

05249401

Cylinder No

CC21 066

Concentration

91.10 +1- 1.00 ppm S02/N2

Expiration

07114/01

ANALYTICAL INSTRUMENTS USED IN ASSAY

InstrumenUMake/Model

Nicolet/550/AD19603531

Analytical Principle

FTIR

Last Multipoint
Calibration

05/05/04

Page:

A division ofThe ROC Group. Inc.
1 Of 1""- Debware Corporation 301 QAApproved



~~ Boe GASES PA
Assay Laboratory

BOC GASES

2009 Bellaire Avenue

Royal Oak,MI 48067

(248) 399 9150

CUSTOMER

Readinu Compressed Plant

732 TUI.PEHOCKEN STREET

READING, PA 196010000

CUSTOMER PO NO:

Previous Certification Date(s):

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT ID NO

LOT NUMBER

CC107541

02-Dec-2005

03-Dec-2002

2000 psig

24066761

533668

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig I.e. 1.0 Megapascal

'W,' CALIBRATION STANDARDS USED IN ASSAY

Type LOTIO

11-F-37

Cylinder No

CLM09642

Concentration

9.85 +/- 0.11 ppm METHANE

Expiration

05/09/07

ANALYTICAL INSTRUMENTS USED IN ASSAY

Instrume'ntlMake/Model

Agilent 6a90 US00040025

Analytical Principle

Gas Chromatography

Last Multipoint
Calibration

12103/02

Page: 1 Of 1

A division of The BOC Group, Inc.
A Delaware Corporation 302 QAApp<oved~4"_
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III Boe GASES PPt
Assay Laboratory

BOC GASES

2009 Bellaire Avenue

Royal Oak,MI 48067

(248) 3999150

CUSTOIIIIER

Reading Compressed Plant

732 TULPEHOCKEN STREET

READING, PA 196010000

CUSTOMER PO NO:

Previow; Certification Date(s):

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT 10 NO

LOT NUMBER

CC95344

02-Dec-2005

03-Dec-2002

2000 psig

24066662

533669

ANALYTICAL INFORMATION
fhis calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
:0 be +1-1 % N1ST Traceable.

Do Not Use This Cylinder below 150 psig. Le. 1.0 Megapascal

CALIBRATION STANDARDS USED IN ASSAY

Type

SRM 1659A

LOTIO

11-F-37

Cylinder No

CLM09642

Concentration

9.85 +/- 0.11 ppm METHANE

Expiration

05/09/07

ANALYTICAL INSTRUMENTS USED IN ASSAY

InstrumenUMake/Model

Agilent 6e90 US00040025

Analytical Principle

Gas Chromatography

Last Multipoint
Calibration

12103/02

Page: 1 Of 1

A division of The BOC Group, Inc.
A Delaware Corporation 303



.171 BOC GASES PA
Assay Laboratory

BOC GASES

2009 Bellaire Avenue

Roya10ak,M148067

(248) 399 9150

CUSTOMER

Reacfing Compressed Plant

732 TULPEHOCKEN STREET

READING, PA 196010000

CUSTOMER PO NO:

Previous Certification Date(s):

CYLINDER NO

EXPIRATION DATE

CERTIFICATION DATE

CYLINDER PRESSURE

PRODUCT ID NO

LOT NUMBER

XC019516B

02·Dec-2005

03-Dec-2002

2000 psig

24065033

533666

ANALYTICAL INFORMATION
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1 % NIST Traceable.

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal

CALIBRATION STANDARDS USED IN ASSAY

Type

NTRM 81659

LOTIO

99060404

Cylinder No

XC014069B

Concentration

9.10 +/- 0.12 ppm CH4/AIR

Expiration

02101/03

ANALYTICAL INSTRu~NTS USED IN ASSAY

Instrument/Make/Model

Agilent 6890 US00040025

Analytical Principle

Gas Chromatography

Last Multipoint
Calibration

11/26/02

ANALYTICAL RESULTS VERIFIED ON 12103/02 WITH 0-10PPM CH4 CURVE.

Page: 1 Of 1

A civision of The 50C Group, lnc.
P... Dela\vdfc CCi·pC)ff'.tion

QAApproved
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CATALYST AIR MANAGEMENT, INC.
AIR QUALITY TESTING SERVICES

II~

ANALYZER:
SERIAL#:
TIME:
DATE:
TEST:

DATE
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005
6/2/2005

TIME
1:32
1:33
1:34
1:35
1:36
1:37
1:38
1:39
1:40
1:41
1:42
1:43
1:44
1:45
1:46
1:47
1:48
1:49
1:50
1:51
1:52
1:53
1:54
1:55
1:56
1:57
1:58
1:59
2:00
2:01
2:02

TECO 10A
10AlR-45164-273

1:32
6/2/05

NOx CONVERTER EFFICIENCY

NOx ppm
252.09
254.71
257.03
257.32
254.65
254.99
254.78
260.19
258.39
257.02
253.6
254.65
254.89
257.15
256.85
253.88
258.63
255.12
254.96
255.5
254.79
254.78
255.82
253.42
252.68
250.53
254.17
252.18
255.06
258.05
257.45
AVG

255.33
ppm

Highest Concentration: 260.19
Ending Concentration: 257.45

Drift: 1.05%
CALIBRATION GASES
NOx: 450.9
02: 22.63

ANALYZER SCALE: 500 ppm
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CATALYST AIR MANAGEMENT, INC.
AIR QUALITY TESTING SERVICES

ANALYZER: TECO 10A
.........' SERIAL#: 10AlR-45164-273

TIME: 9:40
DATE: 7/5/05
TEST: NOx CONVERTER EFFICIENCY

DATE TIME NOx ppm

7/5/2005 9:40 87.68
7/5/2005 9:41 87.66
7/5/2005 9:42 87.84
7/5/2005 9:43 88.45
7/5/2005 9:44 88.51
7/5/2005 9:45 88.29
7/5/2005 9:46 87.96
7/5/2005 9:47 87.84
7/5/2005 9:48 87.65
7/5/2005 9:49 87.42
7/5/2005 9:50 87.06
7/5/2005 9:51 86.78
7/5/2005 9:52 86.36
7/5/2005 9:53 86.03
7/5/2005 9:54 85.58
7/5/2005 9:55 86.22
7/5/2005 9:56 86.78
7/5/2005 9:57 86.22

••1' 7/5/2005 9:58 85.82
7/5/2005 9:59 85.57
7/5/2005 10:00 85.57
7/5/2005 10:01 86.06
7/5/2005 10:02 86.08
7/5/2005 10:03 87.07
7/5/2005 10:04 87.05
7/5/2005 10:05 87.07
7/5/2005 10:06 87.08
7/5/2005 10:07 87.01
7/5/2005 10:08 87.01
7/5/2005 10:09 87.07
7/5/2005 10:10 87

AVG Highest Concentration: 88.51
86.96 Ending Concentration: 87.00
ppm Drift: 1.71%

CALIBRATION GASES
NOx: 225.2
02: 22.60

ANALYZER SCALE: 100 ppm
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Isokinetic Sampling Equipment
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Catalyst Air Management, Inc.
POST-TEST METER BOX CALIBRATION
METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATION FACTOR:

020
03/28/05
Nicely

1.0000

( (

w
c
c.c

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(8 H ) Start: (Vw) Start: (Vd) (Tw) (Tdi) (Tdo) (Td) (Pb) (Time)

In. H2O End: fe End: fe of of of of in.ofHg min. Y j ~H@i Qrn K rn
0.50 571.415 6.521 518.255 6.609 66.8 71.0 68.5 69.8 29.50 15.00 0.99 1.48 0.440 0.791

577.936 524.864

1.00 565.161 5.975 511.802 6.057 67.2 71.5 68.0 69.8 29.50 10.00 0.99 1.57 0.604 0.768
571.136 517.859

2.00 556.159 8.619 502.728 8.687 67.2 71.0 68.5 69.8 29.50 10.17 0.99 1.57 0.852 0.767
564.778 511.415

3.00 545.566 10.226 492.164 10.194 67.0 73.0 67.2 70.1 29.50 10.00 1.00 1.66 1.014 0.746
555.792 502.358

4.00 533.521 11.744 480.313 11.547 67.3 70.2 67.0 68.6 29.50 10.00 1.01 1.72 1.151 0.733
545.265 491.860

Average: 1.00 1.60
FORMULAS-

(Vw)(Pb )(Td+ 460)
0.9244

y. = ~H@i = 1(2
1

(Vd)(Pb +~)(Tw +460)
m

13.6

(Pb )(29) (Vd)(TdO + 460)
K m = Qm1/ (Tdo + 460)(~H) Q m = (Time)(TdO + 460)



(

Catalyst Air Management, Inc.

POST-TEST METER BOX CALIBRAnON

METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATION FACTOR:

020
06/10/05

Love

1.000

(

PRETEST Vi: 1.00

POST-TEST Vi: 1.04

DIFFERENCE, % 4.53

(

w
~

c'

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(t. H ) Start: (Vw) Start: (Vd) (Tw) (Tdi) (Tdo) (Td) (Pb) (Time)

In. H2O End: ft3 End: ft3 OF OF OF OF in.ofHg min. Y i f1H@i Qm Km
2.50 192.438 9.379 90.341 9.086 72.0 79.0 76.6 77.8 30.10 10.00 1.04 1.73 0.907 0.731

201.817 99.427

2.50 201.817 9.347 99.427 9.037 72.0 81.5 77.3 79.4 30.10 10.00 1.04 1.76 0.900 0.726
211.164 108.464

2.50 211.164 9.405 108.464 9.085 72.6 84.2 78.2 81.2 30.10 10.00 1.05 1.75 0.903 0.728
220.569 117.549

Average: 1.04 1.74
FORMULAS

(Vw)(Pb)(Td +460)
0.9244

y - ~H@i = K 2i -

(Vd )(Pb+~)(Tw+ 460)
m

13.6

(Pb )(29) (Vd )(TdO + 460)
K rn = Qrn 1/ (T

dO
+ 460)(AH) Qrn = (Time)(T

dO
+460)



C.ATALVST AIR MANAGEMENT, INC_
Air Quality Testing Services
250!5 Byington-Solway Road
Knoxville, TN 37931

(865) 531-0075

(865) 531-0750 Fax

"S" TYPE PITOT TUBE CALIBRATION -INSPECTION

ATTRIBUTE

~
- --:.,

; -.-
".,- ..-

- -j;
0. _, poolloo~1M__ a.••llda...

i --::S;lA.
T -- -- -- :::?3A.

0." 10",,1 p._""'
................ II· ..... p..

_kl.
+"-;;:-1?5 !;

[)ego,... ",..tea•• 1ev.1~ft ,.,

dele"nifl,no8

Level and Perpendicular? -.je::>
Obstructed? ,...Ju

Damaged? ~.J

a1 (-10° $ a1 $ +10°) -Z.D
a2 (_10° $ a2$+100) 2,0
~1 (_5° $ ~1 $ +5°) e
~2 (_50 $ ~2 $ +5°) ~

y 2 :0

e -z.o
Z=Atany ($0.125") O.D3(

W = A tan e ($ 0.0.03125") D.031
D1 (3/16" $ D1 $ 318") 0,'375
A 05375
N2D1 (1.05 $ PA ID1 $ 1.5) /. 17

QA I QC Check ~

Completeness 7~ Legibility __.s..~_Accuracy / Specifications ~ Reasonableness _/ _

---,",~:::::"-"',.L-,.~:l:.-- /P--,I 5"1 D)
Leader (Signature I Date

Certification: ,'./1 A4 7
I certify that the Type "S" pitot tube I probe. ID# '-r-/ "( / D meets or exceeds all specifications criteria and or applicable design
featun~s and is hereby assigned a pitot tube calibration factor of Cp of 0.84

Certified By:~~ a1lJt" it; ILl DS- Team Lead
Personnel (Signature I Date
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CATALYST AIR MANAGEMENT, INC

Barometer Calibration Check

EKPC

DATE: 6/3/2005

CALmRATED BY:

Hg in glass Barometer (in Hg)

Field Barometer (in Hg)

Difference

Taylor

30.00

29.98

-0.02

312



CATALYST AIR MANAGEMENT, INC.

NOZZLE CALIBRATION SHEET

Client: £/C;::::C
Job No: /613--o6 2

Nozzle No. 52- C'-~ss

1ST 2ND 3RD AVG
D.2/7 D.2/7 D-'2/1 0.2-17

Nozzle No. s-S- C,-A-C;~

1ST 2ND 3RD AVG

D- 2-(1 0.2\/ D.z.11 D.ell

Nozzle No. :::>8 Gu:+sS

1ST 2ND 3RD AVG
D.'Z-lf O.2./l 0.2/1 O. L\1

Nozzle No.

~I"
1ST 2ND 3RD AVG

Nozzle No.

1ST

Nozzle No. ----
1ST

2ND

2ND

3RD

3RD

AVG

AVG

Calibrated By:

Date:
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CATALYST AIR MANAGEMENT, INC

K-TVPE THERMOCOUPLE CALIBRATION

DATE: 6/10/2005
CALIBRATED BY: Love

Post test Calibration Check
EKPC

AVG STACK TEMPERATURE:

Thermocouple No;

Std Therometer
Thermocouple
Difference

167

CAMS

171

170

31. .1if



(

Catalyst Air Management, Inc.

METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATION FACTOR:

010
02/08/05
Derrera

1.000

( (

W
I-J..

Ct

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(t, H ) Start: (Vw) Start: (Vd) (Tw) (Tdi) (Tdo) (Td) (Pb) (Time)

In. H2O End: ft3 End: ft3 OF OF OF OF in.ofHg min. Y; ~H@i Qm Km
0.50 305.050 4.972 267.036 5.050 66.0 74.0 74.0 74.0 30.01 11.45 1.00 1.46 0.441 0.796

310.022 272.086

1.00 310.022 4.988 272.086 5.039 67.0 76.0 76.0 76.0 30.01 8.05 1.00 1.45 0.626 0.798
315.010 277.125

2.00 315.280 5.070 277.406 5.076 67.0 76.0 76.0 76.0 30.01 6.10 1.01 1.64 0.832 0.750
320.350 282.482

3.00 320.350 5.048 282.482 5.048 67.0 76.0 76.0 76.0 30.01 5.00 1.01 1.68 1.010 0.743
325.398 287.530

4.00 299.595 5.055 261.586 5.045 66.0 72.0 72.0 72.0 30.01 4.12 1.00 1.51 1.225 0.783
304.650 266.631

Average: 1.01 1.55
FORMULAS

(Vw)(Pb)(Td+460) 0.9244
y. = ~H@i = 1(2

I

(Vd)(Pb+ 1:6)(Tw+460)
rn

(Pb)(29) (Vd )(TdO + 460)
Km = Q m 11 (T

do
+ 460)(~H) Qrn = (Time)(T

dO
+460)



(

Catalyst Air Management, Inc.

POST-TEST METER BOX CALIBRATION

METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATION FACTOR:

010
08/22/05

Love

1.000

(

PRETESTYi : 1.01

POST-TEST Yi : 0.99
DIFFERENCE, % -1.67

(

W
1--1.

m

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(I'> H ) Start: (Vw) Start: (Vd) (Tw) (Tdi) (Tdo) (Td) (Pb) (Time)

In. H2O End: ftl End: ftl of of of of in.ofHg min. Y j AH@i Qm Km
1.20 687.685 6.078 389.033 6.127 79.8 80.6 80.0 80.3 30.00 10.00 0.99 1.84 0.612 0.710

693.763 395.160

1.20 693.763 6.121 395.160 6.182 82.0 82.2 80.0 81.1 30.00 10.00 0.99 1.81 0.617 0.715
699.884 401.342

1.20 699.884 6.085 401.342 6.142 82.0 84.2 82.2 83.2 30.00 10.50 0.99 2.03 0.584 0.675
705.969 407.484

Average: 0.99 1.89
FORMULAS

(Vw)(Pb)(Td +460)
0.9244

~H@i = --
Y j = K 2

(Vd)(Pb+~)(Tw +460)
m

13.6

(Pb )(29) (Vd)(Tdo + 460)
K m = Qm1/ (Tdo + 460)(~H) Q m = (Time)(TdO +460)



C ..A.TALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
250Ei Byington-Solway Road
Knoxville, TN 37931

"5" TYPE PITOT TUBE CALIBRATION - INSPECTION

ATTRIBUTE

(865) 531-0075

(865) 531-0750 Fax

~
- -:..

, -'-
.. --- ..-- ~.

O' _I,..-~fM

.~ A.. 11M aa.

C _I,.._fM
................ 1l,.M p..

_k-1.
*-~Ij

0.0........c.tif\.....,.1 ....." ....
"ele'fftin,nlle.

Level and Perpendicular? yeS
Obstructed? ;..)D

Damaged? ~o

U1 (-10° :> U1 :> +10°) /.D
U2 (-10° :> U2:> +10°) '2.0
131 (_5° :> 131 :> +5°) e
132 (_5° :> 132 :> +5°) G>

y "2..0
8 / • .0

Z =A tan y (:> 0.125") b.D 3<-/
W =A tan 8 (:> 0.0.03125") 0.017
D1 (3/16" :> D1 :> 318") D.:'70
A D.C.~S

A/2D1 (1.05:> PA/D1:> 1.5) /·?::>3

QA I QC Check ~
Completeness ~ Legibility / Accuracy / Specifications __-"",,---__. Reasonableness __---- _

Certification:
I certify that the Type "S" pitot tube I probe. ID# (}~ 7 meets or exceeds all specifications criteria and or applicable design
features and is hereby assigned a pitot tube calibration factor of Cp of 0.: d& _
Certified By:;4a1.~ B / /2 /0, Team Leader /~ B //e/o)

2> Personnel (Signature I Date am eader (Signature I Date---
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CATALYST AIR MANAGEMENT, INC

'-' Barometer Calibration Check

EKPC

DATE: 8/12/2005

CALmRATED BY:

Hg in glass Barometer (in Hg)
Field Barometer (in Hg)
Difference

Love

30.01

29.98

-0.03
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CATALYST AIR MANAGEMENT, INC.

NOZZLE CALIBRATION SHEET

Client: E/C~

Job No: /58-05 2

Nozzle No. Del

1ST 2ND 3RD AVG

D./89 D.IC1( D. (90 O·Iet°

Nozzle No. t//

1ST 2ND 3RD AVG

O./qD D./eta D .190 0·/90

Nozzle No. /D Z-

1ST 2ND 3RD AVG

D. /8 S- D.l3 -') D./8~ o·/e~

Nozzle No.

I~I,*,

1ST 2ND 3RD AVG

Nozzle No.
----

1ST

Nozzle No.
----

1ST

2ND

2ND

3RD

3RD

AVG

AVG

Calibrated By:
Date:
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CATALYST AIR MANAGEMENT, INC

K-TYPE THERMOCOUPLE CALffiRATION

DATE: 8/22/2005
CALIBRATED BY: Love

Post test Calibration Check

EKPC

AVGSTACKTEMPERATURE:

Thermocouple No;

Std Therometer
Thermocouple
Difference

174

CAM 7

175
175

o
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(

Catalyst Air Management, Inc.

METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATlON FACTOR:

070
03/28/05
Nicely

1.000

( (

W
tV
~

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(ll H ) Start: (Vw) Start: (V.J (Tw) (Tdi) (Tdo) (T.J (Pb) (Time)

In. H2O End: ft3 End: ft3 OF OF OF OF in.ofHg min. Yi ~H@i Qm Km
0.50 664.468 7.943 286.658 8.122 71.0 74.0 74.0 74.0 29.50 19.38 0.98 1.64 0.419 0.750

672.411 294.780

1.00 657.151 5.930 280.616 5.983 71.0 74.0 74.0 74.0 29.50 10.10 0.99 1.64 0.592 0.750
663.081 286.599

2.00 648.769 8.137 272.009 8.365 70.5 72.0 72.0 72.0 29.50 10.00 0.97 1.64 0.837 0.750
656.906 280.374

3.00 638.410 10.119 261.487 10.287 70.0 70.7 70.7 70.7 29.50 10.00 0.98 1.63 1.029 0.754
648.529 271.774

4.00 625.915 11.633 248.481 11.810 68.7 69.7 69.7 69.7 29.50 10.00 0.98 1.64 1.181 0.750
637.548 260.291

Average: 0.98 1.64
FORMULAS

(Vw)(Pb)(Td+460) 0.9244
y - tlH@i = K 2j-

(Vd)(Pb+~)(Tw +460)
m

13.6

K _ (Pb){29) (Vd )(TdO + 460)
m - Q m,/ (T

dO
+ 460)(tlH) Q m = (Time)(T

dO
+460)



(

Catalyst Air Management, Inc.

POST-TEST METER BOX CALIBRATION

METER BOX NUMBER:
DATE:
CALIBRATED BY:

BENCH METER CALIBRATION FACTOR:

070
08112/05
Nicely

1.000

(

PRETEST Yi : 0.98

POST-TEST Vi: 1.01
DIFFERENCE, % 2.72

(

w
( ..,:,
l'.~

Orifice Standard Drv Standard Drv Gas Meter
Manometer Test Gas Test Barometric

Settin!! Meter Meter Meter Inlet Outlet Average Pressure Time
(& H ) Start: (Vw) Start: (V.v (Tw) (Tdi) (Tdo) (T,J (Pb) (Time)

In. H2O End: ft3 End: ft3 "F OF OF OF in.ofHg min. Yi AH@i Qrn Krn
1.40 659.602 7.166 458.473 7.077 72.2 73.0 72.0 72.5 30.10 10.00 1.01 1.58 0.707 0.765

666.768 465.550

1.40 666.768 8.061 465.550 8.006 72.0 73.6 73.6 73.6 30.10 11.40 1.01 1.60 0.702 0.759
674.829 473.556

1.40 674.829 7.045 473.556 7.008 72.2 74.3 73.5 73.9 30.10 10.00 1.01 1.61 0.700 0.757
681.874 480.564

Average: 1.01 1.60
FORMULAS

(Vw)(Pb)(Td +460)
0.9244

y. = 8H@i = K2
I

(Vd )(Pb+ l:.J(Tw+ 460)
m

(Pb)(29) (Vd )(Tdo + 460)
K m = Qm1/ (T

do
+460)(~H) Q

m = (Time)(T
dO

+460)



( ( (

Catalyst Air Management, Inc.

METER BOX NUMBER:
DATE:
CALIBRATED BY:

030
03128/05
Nicely

BENCH METER CALIBRAnON FACTOR: 1.000

w
tv
W

Orifice Standard Dry Standard Dry Gas Meter
Manometer Test Gas Test Barometric

Setting Meter Meter Meter Inlet Outlet Average Pressure Time
(Ll H ) Start: (Vw) Start: (Vell (Tw) (T.0 (Tdo) (Tell (Pb) (Time)

In. H2O End: ft? End: fe OF OF OF OF in.ofHg min. Yj t.H@i Qm Km
0.50 618.683 5.997 826.168 6.068 64.0 71.3 65.3 68.3 29.50 14.30 1.00 1.59 0.422 0.761

624.680 832.236

1.00 612.549 5.926 819.975 5.966 64.0 81.8 66.0 73.9 29.50 10.00 1.01 1.65 0.588 0.750
618.475 825.941

2.00 602.973 8.988 810.359 9.011 65.0 72.5 65.3 68.9 29.50 11.00 1.00 1.71 0.814 0.734
611.961 819.370

3.00 592.040 10.540 799.496 10.478 64.2 69.8 64.6 67.2 29.50 10.30 1.00 1.66 1.012 0.746
602.580 809.974

4.00 579.898 11.583 787.527 11.405 64.0 66.6 63.6 65.1 29.50 10.00 1.01 1.75 1.137 0.727
591.481 798.932

FORMULAS
Average: 1.00 1.67

0.9244
K 2

rn

~H@i(vw )(Pb)(Td + 460)

Y, ~ (Vd\Pb +1:'6)(Tw +460)

K rn Qrn

(Pb)(29)

(TdO + 460)(~H)
Qrn

(Vd)(Tdo +460)

(Time)(TdO + 460)



~.

C.ATALVST AIR MANAGEMENT, INC.
Air Quality Testing Services
250!5 Byington-Solway Road
Knoxville, TN 37931

"S" TYPE PITOT TUBE CALIBRATION -INSPECTION

ATTRIBUTE

(865) 531-0075

(865) 531-0750 Fax

t- --:..,
, -'-

-,.-- ~;I .,
0..... 1M............, ...-. f.r

dellNt'ninint a.. aMI tI.L.

I --::Sli
r-----~~

D ""_,..
••"' II.· p..

_L-1.
+..;;:-@ lj

0.0'" .....hcafH\a ..".1 flO••" f9f
d.l.'fft""ftlla

Level and Perpendicular? "Ie:.>
Obstructed? ,J()

Damaged? ~c)

(11 (-10° ~ (11 ~+100) /.0
(12 (_10° ~ (12~+100) y.D
~1 (_5° ~ ~1 ~ +5°) 2. 0

~2 (_5° ~ ~2 ~ +5°) z.o
y e
e e
Z =A tan y (~0.125") b

W =A tan e (~0.0.03125") G>-

D1 (3/16" ~ D1 ~ 318") D·'Z..SD
A D .<OIC1

A/2D1 (1.05 ~ PA/D1 ~ 1.5) /.z-'-I

QA I QC Check _____
Completeness r-- Legibility Accuracy ------ Specifications _---'-----"--__ Reasonableness .....:/~_.__

Certification: ,..) 2 I
I certify that the Type "s" pitot tube 1probe. ID# c'/lm meets or exceeds all specifications criteria and or applicable design
features and is hereby assigned a pitot tube calibration factor of Cp of 0.84

Certified By:~# & I-.:.!...J 0, Team Leader ---'----":::-=-""':"7'~~"-:--~0-/5IO~
Personnel (Signature I Date (Signature 1 Date
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CATALYST AIR MANAGEMENT, INC.

'-"' NOZZLE CALIBRATION SHEET

Client: Elc'/oC
Job No: /58 _o~-z

Nozzle No. 2)

1ST 2ND 3RD AVG fe:,-(lfc>~

D·7..5O D·z50 D. Z5U D·c.-5u

Nozzle No. 2.-'7

1ST 2ND 3RD AVG b -1'1 - c 5"
O·25D Z).2.50 0·250 D. l.. So

Nozzle No. 3D

1ST 2ND 3RD AVG b_I'-!.o-.s-

0·2'S0 D· L'5b D.l-SO Q-2.50

Nozzle No. ~D

'II......

1ST 2ND 3RD AVG (o"/~-D~

D.22..D o. l-'2.u ...-
D·2.Z- D D. 2.."Z-"::>

Nozzle No. '13

1ST 2ND 3RD AVG
&_/(", .0';-

D.260 D· 280 0.780 D·ZBo

Nozzle No. Sl

1ST 2ND 3RD AVG Co _/(;, .-~ S

D. Z80 C)·Wo D- 280 D·c60

/D5' D. L'CJO b -/G, ·-05

D· 2bo D.c-eO D· l-BO

Calibrated By:
Date: /17

~ __ /cjj;s;1b/O~
'......

325



CATALYST AIR MANAGEMENT, INC

~_" K-TYPE THERMOCOUPLE CALmRATION

DATE: 8/22/2005
CALmRATED BY: Love

Post test Calibration Check
EKPC

AVG STACK TEMPERATURE:

Thermocouple No;

Std Therometer

Thermocouple
Difference

III

CAM 21

110
110

o

r) ,) 6
\...) ,--



APPENDIX 7
SAMPLE CALCULATIONS
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SAMPLE EQUATIONS
FOR ISOKINETIC SAMPLING

CALCULATIONS FOR FLUE GAS VOLUME AND ISOKINETIC RATIO

Pbar = Barometric Pressure (in. Hg)

TT = Net Sampling Time (minutes)

Dn=Nozzle Diameter (inches)

Flue Gas
Dry Gas Static
Temp.oF Pressure Stack
In Out In. H2O Temp.of

TMITMO Pg Ts~p

Dry Gas
Meter Ft3

An = Area ofNozzle (ft2)

Vm = Vm Final - Vm Initial = Sample Gas Volume (Ft3)

Tm =Average Dry Gas Temperature at Meter (OF)

Time

T

1.

la.

2.

3.

4.

llll_'
5.

L = Avg. TMI + Avg. TMO
m 2

6. ~p = Velocity head of stack gas (in. H20)

7. m = Average Orifice Pressure Drop (in.H20)

8. Volume of dry gas sampled at standard conditionsa (DSCF)

(l7.64)(Vm)(Y)(~ar + LVi)
V 13.6

m(std) = (Tm+460)

9. Vic = Total Water Collected = gm H20 Silica gel + ml Imp. H20 =ml

10. Volume of water vapor at standard conditionsb (SCF)

Vw(std) = 0.047l(~c) = SCF

31) S:;,
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11.

12.

Percent moisture in flue gas

1OO(Vw(std) )%M =__---O.~_

Vm(std) + Vw(std)

Mole fraction of water vapor in flue gas

%M
B =-

ws 100

13. Molecular Weight of dry flue gas

13a. %EA = % Excess Air =

-=--------=-[(.:..-%--=02,...:....)-~O_.5(_%_C_O)-,,--]_~ xl 00

[0.264(%N2 )] - [(%OJ - 0.5(%CO)]

14.

15.

Molecular weight of wet flue gas

A = Cross-sectional area of stack (Fe)

;rr2

144

16. Ps = Flue gas pressure (in, Hg)

NOTE: ( )
Pg (in. H20)

P Hg = ~.:.-.....---=---:.-.
g 13.6

17. Ts = Absolute stack temperature (OR)

T. =460+ ts
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18. Flue velocity at stack conditions (FT/SEC)

Cp = pitot tube coefficient
Kp = pitot tube constant = 85.49ft/sec

19. Flue gas volumetric flow rate at standard conditionsb(SCFM)

Qs =(Vs)(A)[ 528 )(~)(60)
r:(avg.) 29.92

20. Flue gas volumetric flow rate at standard conditionsC(DSCFM)

[
528 )( Ps )Qsd =(l-Bws )(Vs)(A) ( ) - (60)r: avg. 29.92

21. Flue gas volumetric flow rate at stack conditions (ACFM)

Qa = (Vs)(A)(60)

22. Percent Isokinetic

~ =0.09450
e = time(min)

NOTES: aDry standard cubic feet at 68°F, 29.92 in. Hg
bStandard conditions at 68°F, 29.92 in. Hg
CDry standard cubic feet per minute at 68°F, 29.92 in. Hg
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II. Calculations for grain loading and emission rates

23. Particulate (gr/DSCF)

gr / DSCF =0.01543(~J
Vm(std)

24. Particulate at stack conditions (gr/ACF)

gr / ACF = 17.64gr / DSCF(Ps)(Md)

(J: + 460)

25. Particulate (lbs/hr), concentration method

lbs / hr = 0.00857* gr / DSCF* Qsd

26. Particulate (lbs/hr), area method

particulate(g)* A
lbs / hr =0.132* 2

(Dn ) *TT
2

27. Particulate (lbs/mmBtu)

lbs / hr

106 Btu / hr

28. Particulate (lbs/ton)

lb /
lbs / hr

s ton=--
tons / hr

29. Particulate (lbs/mmBtu), F-Factor Method

U
· 0 - (0.01543)(mg)(F - Factor)(20.9)

smg 2-
(7000)(Vm(std) )(20.9 - %02 )

30. Particulate (gr/dscf) @ % Excess Air

gr/dscf @ % EA = ( (100 + %EA)/150) (gr/dscf)

3 ·) -1
... i _l



31. Particulate (lbs/mmBtu), F-Factor Method (Continued)

U
· CO (0.01 543)(mg)(F - Factor)(100)smg 2 = """"'---------'--''---=-'--'--------=--=----'--

(7000)(Vm(std) )(%C02)

32. F-Factor (dscf/mmBtu)

Wet Basis (Fw)

106 Btu / mmBtu[S.57(%H) + l.S3(%C) + 0.57(%8) + 0.14(%N) - 0.46(%02) + 0.21(%H20)]
F=--------'"---------------------------"-

W GCV
w

Dry Basis (Fd)

F = 106 Btu / mmBtu[3.64(% H) + l.S3(%C) + 0.57(%8) + 0.14{%N) - 0.46{%02)]

d GCV
d

Carbon Basis (Fe)

F = 10
6
Btu ~ mmBtu[0.321(%C)]

C GCV
d



III. Calculations for emission rates (trace metals)

33. Total train mass (/-lg), Mt

M t = Total mass of each metal collected in the sample train, /-lg
Mfhb =Blank correction value of metal in front half, /-lg
Mbhb =Blank correction value of metal in back half, /-lg

34. Concentration (mg!dscm), Cs

Cs (mg!dscm) = (~ * MD/(Vm(std))

Cs = Concentration of metal in the stack gas, mg/dscm
~ = 10-3 mg!/-lg
M t = Total mass of each metal collected in the sample train, /-lg
Vm (std) = Volume of dry gas sampled corrected to standard conditions, dscm

35. Emission Rate (lb/hr), E

E (lb/hr) = Cs * Qs * 60 * (2.205 * 10-6
) * 0.02832

E = Emission rate of metal in the stack gas, lb/hr
Cs = Concentration of metal in the stack gas, mg/dscm
Qs = Volumetric flow rate of stack gas, dscm/m
60 = Minutes in an hour
2.205 * 10-3 = Conversion factor for lb to mg
0.02832 = Conversion factor for dscm to dscf
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IV. Calculations for emission rates (Hydrogen Halide or Halogen)

36. 11ass (mg),11Hx

11Hx = 11ass of hydrogen halide in sample, I-lg/ml
KHcl = 1.028, (I-lg HCl/l-lg-mole)/(I-lg Cl-/I-lg-mole)
KHF = 1.053, (I-lg HF/I-lg-mole)/(I-lg F-/I-lg-mole)
Vs =Volume of diluted sample, ml
Sx- =Analysis of Sample, mass Ilg
Bx- =Analysis of Blank, mass Ilg

37. 11ass (mg), 11x2

11x2 = 11ass of halogen in sample, Ilg/ml
Vs = Volume of diluted sample, ml
Sx- =Analysis of Sample, mass Ilg
Bx- =Analysis of Blank, mass I-lg

38. Concentration (gr/DSCF)

gr / DSCF =(MHX,MX2)0.01543( mg J
Vm(std)

39. Emission rate (lbs/hr), concentration method

lbs / hr = 0.00857* gr / DSCF* Qsd

40. Emission Rate (lbs/mmBtu), F-Factor 11ethod

U
· 0 - (0.0 I 543)(mg)(F - Factor)(20.9)

smg 2 - --'----'--'--~'------:(----'----'------'--

(7000)(Vm(std) 20.9 - %02 )



11-'

v. Calculations for emission rates (acid mist)

(VS01)lb / DSCF =K2(N (Vt - Vtb) Va / Vmstd)

K2 = 1.081 X 10-4

42. S02 (lb/DSCF)

(VS01)lb/DSCF =K2(N(Vt-Vtb) Va /Vmstd)

K2 = 7.061 X 10-5

43. Acid Mist (lbs/hr), concentration method

lbs / hr =(lb / DSCF)(Qstd)(60)
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CALCULATIONS FOR GAS CONCENTRATION

GAS CONCENTRATION (Cgas)

Cgas =

C =

Co =

Effluent gas concentration, ppm

Average gas concentration indicated by gas analyzer, dry basis, ppm

Average of initial and final system calibration bias check responses for the
zero gas, ppm

Cm Average of initial and final system calibration bias check responses for the
upscale calibration gas, ppm

Cma Actual concentration of the upscale calibration gas, ppm

GAS CONCENTRATION @3%02 (Cgas @3% O2)

Cgas @ 3% O2= Cgas * ((20.9-3)/(20.9-%02))

GAS CONCENTRATION @ 7% 02 (Cgas @ 7% 02)

Cgas @ 7% O2= Cgas * ((20.9-7)/(20.9-%02))

GAS CONCENTRATION @ 15% 02 (Cgas @ 15% 02)

Cgas @ 15% 02 = Cgas * ((20.9-15)/(20.9-%02))
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CALCULATION FOR EMISSION RATE USING "F" FACTOR

1. EMISSION RATE E(lb/mmbtu), 02 based E(lb/ mmbtu) =C x Fd ( 20.9 J
20.9-%02

Where:
C(lb/dscf) =Pollutant concentration (ppm) x conversion factor.

Conversion Factors: NOx = 1.194 X 10-7

S02 = 1.660 X 10-7

CO = 7.274 X 10-8

C~ = 3.894 X 10-8

C3H8 = 1.145 X 10-7

Fd(dscf/mmbtu) = "F" Factor for fuel type, (Ref. EPA Method 19)

Fd (Coal) = 9780

Fd (Gas) = 8710

Fd (Oil) = 9190

2. EMISSION RATE E(lb/mmbtu), C02 based E(lb / mmbtu) = C x Fe ( 100 J
%C02

Where:

C(lb/dscf) = Pollutant concentration (ppm) x conversion factor.

Conversion Factors: NOx = 1.194 X 10-7

S02 = 1.660 x 10-7

CO = 7.274 X 10-8

C~ = 3.894*lQ1"_8

C3H8 = 1.145 X 10-7

Fc(dscf/mmbtu) = "F" Factor for fuel type, (Ref. EPA Method 19)

Fe (Coal) = 1800

Fe (Gas) = 1040

Fe (Oil) = 1420
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CALCULATION QUALITY ASSURANCE CHECK
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ATALYST

AIR M4.NAGEMENT, L"ic.

Unit 3 Stack Height =650'-0" ,,,,,,,,,,,,,,,,
,,,,,

!
!

I
I
:

I
I
I
I

I

I
A!
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l'"""""............~F.,...,ro~m.,...,B.,...,a,..:.g~.,...,o.,...,u5.,...,e ............----i i I::
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'------------- 1

Port Height =214'-0"

SECTION A-A

TRAVERSE POINTS (Typ 4 Ports)
Particulate (Inches) from inside of
stack.

1. 7.92"
2. 26.28"
3. 53.28"

TITLE

EAST KENTUCKY POWER COOPERATIVE - SPURLOCK STATION
DESCRIPTION

UNIT NO.3 STACK TEST PORT CONFIGURATION
SCALE

NONE

DRAWN BY

MJ TAYLOR

DATE

11/29/04
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I I II I
ATALYST I

Am MANAGEM.:NT, INC.

Heated Probe

Three Way Valve

Sample Gas Moisture Condenser

Para Staltic Moisture removal Pump

I

Sample Manifold

CO2 Analyzer

02 Analyzer

502 Analyzer

NO. Analyzer

CO Analyzer

- --- -- ---- - - -- - - - - - - - - - -- - - - - -- - -- - - - -- - -- - - - - - --- - - -- -- - - - - -- - - -- ---- - - - --- - - - --- - --

Vacuum Gauge

Vacuum Pump

r Sample Valve

Three Way Valve

III
<::
::J
III
0..
E
'"UJ

III
<::
::J
<::
o

~
,Q
(ij
()

I I ""'~'ll~ IIProtocol Calibration Gases i ~ ~

Located in ~oble ~ Cal,ibration, Manifold

CEMS Ve""" i o,ta 'o"',moo Tern",. sm, ,

i PC """ C,IOct,oo ~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~ ~ ~~ ~~~~~~~~~~~~~~~~~ ~ ~ ~ ~~"l___________________ _ _

w
~:'fIoI

w

TITLE

EPA INSTRUMENTAL SAMPLE TRAIN
DESCRIPTION

SAMPLE TRAIN SCHEMATIC
SCALE

NONE

DRAWN BY

RFCOBB

DATE

01-26-98
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IInATALYST I \ II
-CAm MANAGEMENT, INC.

NOZZLE

HEAT TRACED PROBE

TYPE "S" PITOT TUBES

TEMPERATURE SENSOR

cp

HEATED AREA

NO.2 IMPINGER IS MODIFIED TIP

ICE WATER BATH

GLASS FILTER HOLDER

IMPINGER TRAIN (Optional, may be
replace with an equivalent condenser)

VACUUM PUMP

VACUUM
SAMPLE LINE

TEMPERATURE SENSOR --j

w
-i~

~

00 1 'I

.---JDD

o
o

@ ~
@

NOTE:
METER BOX CONTAINS:

1. VACUUM GAUGE
2. MAIN VALVE
3. PUMP BY-PASS VALVE
4. DRY GAS METER
5. ORIFICE & FLOW MANOMETERS
6. GAS INLET & OUTLET TEMPERATURE

SENSORS AND INDICATORS

GAS SAMPLING METER
BOX

TITLE

EPA METHOD 5 SAMPLING TRAIN

PARTICULATE SAMPLE TRAIN

DESCRIPTION

SCALE

NONE

DRAWN BY

RF COBB

DATE

01-26-98
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II ~ATAL¥ST I ( ItAli. MANAGEMENT, INC. . !

GLASS FILTER HOLDER

~'

TEMPERATURE SENSOR

VACUUM PUMP

VACUUM
SAMPLE LINE

ICE WATER BATH

cp

HEATED AREA

NOZZLE

TEMPERATURE SENSOR

HEAT TRACED PROBE

TYPE "S" PITOT TUBES

00 1 'I
,---lDD

o
o

@ ~
@

GAS SAMPLING METER
BOX

NOTE:
METER BOX CONTAINS:

1. VACUUM GAUGE
2. MAIN VALVE
3. PUMP BY-PASS VALVE
4. DRY GAS METER
5. ORIFICE & FLOW MANOMETERS
6. GAS INLET & OUTLET TEMPERATURE

SENSORS AND INDICATORS

TITLE

*IMPINGER CONTENTS
1 100 m180% IPA
2 100 m13% H202
3 100 m13% H202
6 Silica Gel

EPA METHOD 8 SAMPLING TRAIN
DESCRIPTION

SULFURIC ACID MIST SAMPLE TRAIN

SCALE

NONE

DRAWN BY

MJTAYLOR

DATE

01-26-99



r ~II 0ATALYS'1 I I ( ._--
--CA ,. MANAGEMENT, INc. II

TEMPERATURE SENSOR

VACUUM PUMP

VACUUM
SAMPLE LINE

IMPINGER TRAIN (Optional, may be
replace with an equivalent condenser)

NO.2 IMPINGER IS MODIFIED TIP

ICE WATER BATH

FLEXIBLE TUBING

NOZZLE

TEMPERATURE SENSOR

HEAT TRACED PROBE

TYPE "S" PITOT TUBES

IN-STACK FILTER HOLDER

A
r-
y

A
--1

•

00 1 II

,-------J D D
~'

o
o

@ .-m
@

GAS SAMPLING METER
BOX

NOTE:
METER BOX CONTAINS:

1. VACUUM GAUGE
2. MAIN VALVE
3. PUMP BY-PASS VALVE
4. DRY GAS METER
5. ORIFICE & FLOW MANOMETERS
6. GAS INLET & OUTLET TEMPERATURE

SENSORS AND INDICATORS

TITLE

x=y>:~~~

~

z >/= 7.0 cm (3.00")* ~z~

* Suggested (Interference free) spacing

Section A-A
Scale: NONE

EPA METHOD 17 SAMPLING TRAIN
DESCRIPTION

PARTICULATE SAMPLE TRAIN

SCALE

NONE

DRAWN BY

RFCOBB

DATE

01-26-98
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II nATALYST I IItAm. MANA<;EMENT, INC.

NOZZLE

HEAT TRACED PROBE

TYPE "S" PITOT TUBES

TEMPERATURE SENSOR

ep

HEATED AREA

345

GLASS FILTER HOLDER

*IMPINGER TRAIN (Optional, may be
replace with an equivalent condenser)~

TEMPERATURE SENSOR~

NO.2 IMPINGER IS MODIFIED TIP

ICE WATER BATH

VACUUM PUMP

VACUUM
SAMPLE LINE

~

-]

w

00 1 'I

.--------J 0 0

o
o

@ ~
@

NOTE:
METER BOX CONTAINS:

1. VACUUM GAUGE
2. MAIN VALVE
3. PUMP BY-PASS VALVE
4. DRY GAS METER
5. ORIFICE & FLOW MANOMETERS
6. GAS INLET & OUTLET TEMPERATURE

SENSORS AND INDICATORS

*IMPINGER CONTENTS

1&2 0.1 N H2S04
3&4 0.1 N NaOH
5 Silica Gel

GAS SAMPLING METER
BOX

TITLE

EPA METHOD 26A SAMPLING TRAIN

HCUHF SAMPLE TRAIN CONFIGURATION

DESCRIPTION

SCALE

NONE

DRAWN BY

MJTAYLOR

DATE

04-26-99



( (

~ATALYST I· --II
-C:;Am MANAGEMENT, INC.

GLASS FILTER HOLDER

w
w::.~

00

TEMPERATURE SENSOR ----

VACUUM PUMP

VACUUM
SAMPLE LINE

ICE WATER BATH

ep

HEATED AREA

NOZZLE

TEMPERATURE SENSOR

HEAT TRACED PROBE

TYPE "S" PITOT TUBES

00 1 II

.----lDD

o
o

@ ~
@

GAS SAMPLING METER
BOX

NOTE:
METER BOX CONTAINS:

1. VACUUM GAUGE
2. MAIN VALVE
3. PUMP BY-PASS VALVE
4. DRY GAS METER
5. ORIFICE & FLOW MANOMETERS
6. GAS INLET & OUTLET TEMPERATURE

SENSORS AND INDICATORS

*IMPINGER CONTENTS

1&2 NH03 ' HP2
3 Empty
4&5 4% KMnOi10% H2S04
6 Silica Gel

TITLE

EPA METHOD 29 SAMPLING TRAIN
DESCRIPTIDN

MULTIPLE METALS SAMPLING CONFIGURATION

SCALE

NONE

DRAWN BY

RF COBB

DATE

01-26-98



Supplier Filter
Mass/area Outlet PM2.5 

Description Status (oz./yd.) Concentration (gr/dscf)
Hamon Research -Cottrell, Inc SunCoke proposed bag (PPS) 18 n/a, guarantee 0.005 PM never verified
BWF America, Inc’s Grade 700 MPS Polyester Felt 18 0.0000086 micro-pore-size, high-efficiency, scrim-supported felt, singed cake side currently verified
Donaldson Company, Inc. Tetratec #6255 Filtration Media 22 0.0000090 woven fiberglass with Tetratex PTFE membrane currently verified
Donaldson Company, Inc. 6277 Filtration Media 8 0.0000034 Polyester Spunbond with Tetratex PTFE membrane currently verified
Donaldson Company, Inc. 6282 Filtration Media 10 0.0000020 Pleatable polyphenylene sulfide (PPS) with Tetratex PTFE membrane currently verified
Southern Filter Media, LLC PE-16/M-SPES Filter 16 0.0000220 singed Micro-Denier polyester felt currently verified
W.L. Gore & Associates, Inc. L3650 Filter 22 0.0000070 membrane/fiberglass fabric laminate currently verified
Air Purator Corp. Huyglas 1405M Filter 22 0.0000065 PTFE film applied to a glass felt prev. verified
Albany International Corp. Primatex Plus I Filter 16 0.000014 polyethylene terephthalate filtration fabric with fine fibrous surface layer prev. verified
BASF Corp. AX/BA-14/9-SAXP Filter 14 0.00011 prev. verified

GE BHA Group, Inc. QG061 Filter 0.0000009 woven-glass-base fabric with an expanded, micro porous PTFE membrane prev. verified
GE BHA Group, Inc. QP131 Filter 0.000003 polyester needle felt substrate with an expanded, micro porous PTFE membrane prev. verified

BWF America, Inc. Grade 700 MPS Polyester Felt Filter 18-20 0.0000045 micro-pore size high efficiency scrim supported felt, singed cake side prev. verified
Inspec Fibres 5512BRF Filter 16 0.00016 100% scrim supported P84 needle felt prev. verified
Menardi-Criswell 50-504 Filter 16 0.0000083 singed microdenier polyester felt prev. verified
Polymer Group, Inc. DURAPEX PET Filter 10 0.0000185 100 percent polyester, non-woven fabric, non-scrim supported prev. verified
Standard Filter Corp. PE16ZU Filter 0.0000041 stratified microdenier polyester non-woven prev. verified
Tetratec PTFE Technologies Tetratex 6212 Filter 16 0.0000023 polyester needle felt with Tetratex® expanded PTFE membrane prev. verified
Tetratec PTFE Technologies Tetratex 8005 16 0.000022 polyester scrim-supported needle felt with a Tetratex® expanded PTFE membrane prev. verified
W.L. Gore & Associates, Inc. L4347 Filter 0.0000059 GORE-TEX® ePTFE (expanded polytetrafluoroethylene) membrane/polyester felt laminate prev. verified
W.L. Gore & Associates, Inc. L4427 Filter 0.0000021 GORE-TEX® membrane/polyester felt laminate prev. verified

Test Procedure
Conditioning period with 10,000 rapid pulse cleaning cycles
Recovery period with 30 normal filtration cycles
Six-hour performance test period

    Inlet particle concentration = 18.4 ± 3.6 g/dscm with average particle size of 1.5 micron diamete
= 8.0 ± 1.6 gr/dscf

**GE acquired and is still selling the BHA Group filters 



Outlet PM2.5 concentration (gr/dscf)
Best Worst Average

Currently verified 0.000002 0.000022 0.0000087
All verified (including expired) 0.0000009 0.00016 0.0000207
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I. Qualifications 
  
 Hal Taylor - Hal Taylor and Associates 
 I have worked in the pollution control industry for over 
35 years and have been involved with the development, 
design, fabrication, installation, and commissioning of large 
and small process and emission control systems for both the 
industrial and utility markets. I have been employed by 
several capital equipment and consulting firms in capacities 
ranging from chief engineer to president. My projects have 
included control equipment for the utility, pulp and paper, 
and iron and steel industries.  
 
 Relevant Experience 
Some projects I have been involved with that are relevant to 
this report include: 
 
• PM2.5 Particle Removal Enhancements at taconite 

grate kilns. 
• Design of nucleation chambers to enhance fine 

particulate collection efficiencies at lead smelters and 
glass furnaces. 

• Electrostatic precipitator troubleshooting and 
enhancements to improve fine particulate and aerosol 
collection prior to a regenerative thermal oxidizer. 

• Study of fine particle speciation and formation 
phenomenon as part of fine particulate control 
equipment design for copper reclaim furnace. 

• Extensive fine particulate study and control equipment 
design for iron foundry cupolas and steel blast furnaces 

  
 I have managed the development, design, installation 
and commissioning of over 2200 megawatts of utility air 
pollution control systems. In my capacity as a consulting 
engineer, I have conducted 92 BACT analyses and 6 MACT 
analyses for electric utilities, pulp and paper boilers, and 
coal-fired taconite kilns. I have also provided expert witness 
testimony on air pollution control equipment issues. 
 
 Education 
BS Engineering Physics, Nuclear Option 
Fenn College of Engineering 
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II. Issues 
 Under the implementing rules of the Montana Clean 
Air Act, “a new, major stationary source shall apply BACT for 
each pollutant subject to regulation under the FCAA that it 
would have the potential to emit in significant amounts.” 
[ARM 17.8.819(2)]. Since PM2.5 is a regulated criteria 
pollutant under the FCAA, SME and the Montana 
Department of Environmental Quality (MDEQ) were 
“required to apply BACT” for PM2.5. However, the Highwood 
permit, does not contain a BACT-determined emission 
limitation or any other design, equipment, work practice or 
operational standard for PM2.5. The permit sets forth limits 
exclusively for filterable particulate and PM10. 
  
The failure to establish any BACT standard limiting PM 2.5 
emissions from the Highwood facility is inconsistent with the 
plain language of governing legal requirements.  In order to 
assess the practical implications of this omission, I 
considered what a PM2.5 BACT analysis would entail, and 
whether imposition of BACT-based permit standards could 
result in reduced PM 2.5 emissions and resulting reductions 
in the risk of serious illnesses and premature deaths in 
Montana.  
  
As discussed in detail below, my conclusions are as follows: 
  

1. There are no longer any regulatory or technical 
impediments to conducting a BACT analysis for PM 
2.5 or for setting a PM 2.5 emission limit. SME could  
have undertaken a straightforward BACT analysis for 
PM 2.5 and set an emissions limit based on available 
control technology that was not considered during the 
Highwood permitting process. 

  
2. BACT for PM10 is not BACT for PM 2.5, and indeed, 

BACT for Total Suspended Particulate (“TSP”) is not 
BACT for PM10. Because the efficacy of controls 
varies with respect to particulate size, it is necessary 
to address TSP, PM10 and PM2.5 separately. As the 
U.S. Environmental Protection Agency (“EPA”) has 
made clear, it is no longer permissible to use PM10 
as a surrogate for PM2.5.  

  
3. Emission limits for filterable PM and PM 10 in the 

Highwood permit are not a valid surrogate for BACT-
determined PM 2.5 limits. 

BACT - Best Available Control 
Technology 
 
FCAA - Federal Clean Air Act 

PM 10 refers to particulate matter 
that is less than 10 microns in 
diameter. 
 
PM 2.5 refers to particulate matter 
that is less than 2.5 microns in 
diameter 

PM 2.5 particle 



Case No. BER 2007 – 07 AQ  Expert Witness Report - Taylor/Evans 

 Page 4 of 17 

4. EPA data indicates that failure to require PM 2.5 
BACT for the Highwood facility will result in a 
measurable increase in premature deaths among 
Montana residents. 

 
 
III.  Background 
EPA issued the first National Ambient Air Quality Standard 
(NAAQS) for particulate matter in 1971. It established 
ambient air limits for Total Suspended Particulate (TSP), 
which consists of particles of any size that may be caught in 
a filter during sampling. This most “coarse” form of 
particulate matter was targeted by regulation because, at the 
time, there were no sampling methods available to measure 
finer particles. Furthermore, there was little or no 
epidemiological data on health effects for smaller forms of 
particulate matter. 
 
During the late 1970’s and early 1980’s, EPA re-evaluated 
the PM NAAQS. By this time, there was increased data 
showing that only particulate of less than 10 microns (PM 
10) posed serious health effects. Furthermore as sampling 
technology advanced, it became possible to measure this 
fraction of particulate matter accurately. In 1987, EPA 
revoked the NAAQS for TSP and implemented an annual 
and 24-hour standard for PM10. 

 

H...-nan Hair
-70 IJm average diameter

90 IJm in diameter
Fine Beach Sand

<2.5 IJm in diameter

<10 IJm in diameter
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At this point, the status of TSP was uncertain. Since there 
was no longer a NAAQS standard for TSP, was it still 
considered a “regulated pollutant”? In 1995, EPA issued a 
memo to clarify that only PM10 was considered a regulated 
pollutant since there was no longer a NAAQS for TSP.1,2  
 
In re-evaluating the PM NAAQS in 1987, EPA realized that 
filters do not capture all of the particulate matter that is 
emitted into the ambient air from a given source.  Some 
material is still in gaseous form inside the stack and only 
condenses into particulate form when cooled to ambient 
temperatures. This material is called “condensable 
particulate matter” or CPM. Prior to 1987, this material was 
not considered a part of TSP. As it turns out, for some 
sources, CPM emissions are far greater than the filterable 
emissions. PM10, therefore, is composed of both filterable 
and condensable fractions. Currently, these must be 
monitored with different methods. 
 
At the time EPA promulgated the PM10 NAAQS standard, 
there were no available test methods for measuring the 
pollutant in the stack. To fill this gap, EPA issued guidance 
outlining temporary methods until “official” methods could be 
prescribed in new regulations. In 1990 and 1991, EPA 
promulgated Reference Methods 201A for filterable PM10 
and 202 for condensable PM10. [40 CFR 51, Appendix M] 
 
In the early 1990’s, EPA began re-evaluating the particulate 
NAAQS once again in response to numerous 
epidemiological studies showing adverse health effects from 
exposure to PM2.5 at concentrations well below then 
existing NAAQS levels. The data collected for this evaluation 
indicated that even smaller particulate, PM 2.5, was 
responsible for many of the observed adverse health effects. 
Therefore, in 1997, EPA issued a new NAAQS regulating 
both PM10 and PM2.5. 
 
At the time this NAAQS was promulgated, very little 
information was available on the distribution of PM 2.5 
across the country, how it should be modeled or how it 
should be measured. To address these uncertainties, John 
Seitz, then Director of EPA’s Office of Air Quality Planning 
and Standards (OAQPS), issued a memo3 addressing these 
three concerns. He stated in this memo that until these 
issues were satisfactorily resolved, states could rely on 

3Memorandum from John S. Seitz, 
Director Office of Air Quality Planning and 
Standards, to Regional Air Directors, 
Interim Implementation of New Source 
Review for PM2.5 (Oct. 23, 1997) 

1USEPA.. 1995. Memorandum from 
Deputy Director L. N. Wegman dated 
16 October, 1995 : “Definition of 
Regulated Pollutant for Particulate 
Matter for Purposes of Title V.”. Office 
of Air Quality Planning and Standards 
(MD-10); USEPA; Research Triangle 
Park, N.C.  
 
2 This approach was followed in at 
least one rulemaking when 
Minnesota’s SIP plan was rejected by 
EPA in part for addressing TSP 
instead of PM10. [66 FR 54739] 

Filterable PM 10 Sampling System 
Method 201A 



Case No. BER 2007 – 07 AQ  Expert Witness Report - Taylor/Evans 

 Page 6 of 17 

PM10 as a surrogate for PM2.5 in PSD reviews including 
BACT analysis. 
 
Over the past decade since EPA issued the so-called “Seitz 
memo,” concerns about measuring and modeling PM 2.5 
have been largely resolved. As EPA affirmed in its recently 
issued implementation rule for PM 2.5, the impediments to 
generating and using PM2.5 data that were identified in the 
Seitz memo have been adequately addressed, and they are 
no longer problems. PM2.5 monitoring stations have been in 
operation for many years; measurement methods are in 
place; and adequate modeling techniques have been 
developed. 
 
With regard to measurement methods, which are of concern 
in the BACT context, EPA has issued Conditional Test 
Method 40 (CTM-040) for filterable PM 2.54. While this is not 
yet a promulgated test method, it is based on Method 201A 
(referenced above for PM10), a well established test method 
that has been formally adopted by EPA. In fact, EPA 
endorses the use of CTM-040… 

 
Further, Method 202 is in regular use to measure 
condensable PM. EPA is now preparing to release a 
modified version of this method to improve its accuracy and 
repeatability. 
 
EPA is also developing a test method capable of measuring 
both filterable and condensable particulate. The draft of this 
method, known as the “dilution method” is available on the 
EPA website as CTM-0395. 
 
In short, there are reliable, field-tested methods available 
right now to measure PM2.5, and even better methods are 
already available in draft form.  

 
 

PM 10/2.5 Sampling Head 
CTM-040 

Prototype Dilution Sampling System 

5see www.epa.gov/ttn/emc/ctm.html 

4see www.epa.gov/ttn/emc/ctm.html 

72 FR 20653 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

As for CT1vl-040, we believe that
further validation of this method is
unvvarranted since the technology and
procedures are based upon the saIne as
evaluated for promulgated Method
201A. Method 201A has undergone
public revie".,r and COIrnnent (55 FR
14246, April 17, 1990). Also, as noted
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For this reason, among others, EPA is no longer accepting 
the use of PM10 as a surrogate for PM2.5.  Superseding the 
Seitz memo, the preamble to EPA’s implementation rule6 
expressly states: 

 
EPA’s rule then clarifies further that PM 2.5 data must be 
used for PSD analysis: 

 
 
 
 
Thus, EPA’s rule leaves no doubt that PM2.5 must be 
addressed specifically during the PSD permitting process. 
 

 
 

 
 

72 FR 20660 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

672 FR 20586 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

72 FR 20659 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

In slimmary, the purpose of the
statem.ents nlade in the preamble to the
proposal was to notify sources that as of
the promulgation of this final rule, the
EPA will no longer accept the use of
PMw emissions infonnation as a
surrogate for PM2 _5 enlissions
infonnation 53 given that both pollutants
are regulated by a National Anlbient Air
Quality Standard and therefore are
considered regulated air pollutants. See

CircUlllstances necessita ting the
quantification of PM _5 emissions and
the subInittal of this infonnation
include: (1) Deterntining all of the
pollutants for which a source is lnajor~

(2) determining whether an applicable
requireInent or program applies, e.g.,
deterntining the applicability of a SIP
requireInent or a PSD or nonattainment
NSR progranl, etc.; or (3) determining
what fees a source owes a pennitting
authority as a result of considering
PM2_5 emissions.
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Now that EPA has clarified its position prohibiting PM2.5 
surrogates, states are beginning to change their BACT 
policies. For example, Connecticut recently issued its 
“Interim PM2.5 New Source Review Modeling Policy And 
Procedures” document, which states… 
 

…for permit applications subject to this policy, a 
demonstration of compliance with the PM10 NAAQS 
will no longer serve as a surrogate for compliance 
with the PM2.5 NAAQS. Instead, NSR permit 
applicants must consider PM2.5 as a criteria pollutant 
and address it in preparing an application. 

 
This policy covers all NSR/PSD modeling and BACT 
analyses. 
 
Effective control and monitoring of PM2.5 is urgent in light of 
EPA’s recent revision of the 24-hour PM2.5 NAAQS to be 
nearly twice as stringent as the originally promulgated 1997 
standard.7  
 
 
IV.  Findings 
Based on a review of the Highwood permit and BACT 
analysis, SME’s permit application, and the expert report of 
Gary McCutchen, as well as consultation with colleague 
Scott Evans of Clean Air Engineering, my findings are as 
follows: 
 
1. There Are No Regulatory or Technical Impediments 

to Application of BACT to PM2.5 
SME relies on the 1997 Seitz memo to assert that PM2.5 
BACT analysis is not technically feasible and therefore not 
required. However, as discussed above, EPA has 
recognized that impediments to BACT analysis for PM2.5 
have been resolved, and for that reason, EPA is no longer 
accepting information for PM10 in place of data for PM2.5. 
There is no longer any legitimate reason to ignore PM2.5 
under the PSD program. 
 
In fact, far from discouraging states from addressing PM 2.5 
directly, EPA states... 

771 FR 61144, October 17, 2006 
National Ambient Air Quality Standards 
for Particulate Matter   

CTDEP Interim PM2.5 New Source 
Review Modeling Policy And Procedures, 
August 22, 2007 
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The first step in a BACT analysis is to 
identify technologies, design, and/or operational measures 
that are effective at controlling PM 2.5.  Equipment to control 
fine particulates, both filterable and condensable, is well 
established. In fact, one such device, the wet electrostatic 
precipitator, celebrates its 100th anniversary this year. 
 
 
 
 
 
 
 
 
 
 
 
 
A wet ESP placed after the fabric filter would eliminate up to 
99% of the 138 tons of filterable PM 2.5 emissions projected 
in the Highwood facility air permit. In addition, it would 
eliminate a similar percentage of the 161 tons of 
condensable PM that this unit will emit. Yet, this approach 
was not considered in the BACT analysis. 
 
 
 
 
 
 
 
 
Wet ESPs are installed on other utility boilers such as: 
 

• Xcel Energy, Sherburne County, Units 1 and 2 
• First Energy, Mansfield, Unit 2 

Duke Power Cliffside Station 
with wet ESP 

Fredrick Cottrell and his wet ESP 
Circa 1907 

 
 72 FR 20616 

Clean Air Fine Particle Implementation 
Rule; Final Rule   

At the same time, however, we
note that nothing precludes States from
taking early action and we encourage
States to take actions to reduce PM2 .5

concentrations where feasible even
before the SIPs are submitted.
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• Duke Power, Cliffside, Units 6 and 7 
• AES, Deepwater (operating since 1986) 

 
 
Other options can also be considered either as alternatives 
to or in conjunction with a wet ESP. These may include 
substitution of membrane bags in the currently planned 
baghouse or technologies such as W. L. Gore’s Advanced 
Hybrid Filter system that is installed at Otter Tail Power’s Big 
Stone plant in South Dakota. 
 
In addition to consideration of established technologies, it is 
consistent with EPA’s interpretation of BACT that new, 
innovative technologies also be assessed. EPA has stated 
that: 
 

Efforts to reduce emissions bring about the 
"technology-forcing" aspect of BACT and lowest 
achievable emission rate that Congress envisioned as 
part of a system designed to hold new emissions to 
an absolute minimum. 

 
Once the available controls are identified, any qualified 
engineer can ascertain the implementation costs relatively 
quickly.  Then, the relative costs and benefits of feasible 
controls may be evaluated in order to establish a BACT-
determined permit limitation. 
 
In my opinion, this would be a routine task for SME to 
accomplish. Over the past 15 years, I have conducted about 
100 BACT analyses. Based on my experience, I estimate it 
would take an engineer about 2-3 days to identify potential 
technologies, contact the relevant vendors, gather the 
information on capital and operating costs, and crunch the 
numbers. 
 
 
 
2. SME’s Proffered BACT for Filterable PM and 

Condensable PM10 is not BACT for PM2.5 
It is incorrect to assume that PM10 is a reliable surrogate for 
PM 2.5 in all cases. As EPA stated in its Fine Particulate 
Implementation Rule… 
 
 
 

72 FR 20599 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

EPA Memorandum, 
Huntsville Incinerator - 
Determining Best Available 
Control Technology (BACT), 
Gary McCutchen, April 22, 
1987 
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EPA goes on to state... 
 
 
 
 
 
 
 
 
 
In large part, this is due to the fact that control technologies 
for PM10 are often inadequate to effectively capture finer 
PM2.5. 
 
The permitting process for the Highwood facility is 
illustrative. In identifying control measures as PM BACT 
during the Highwood permitting process, SME and MDEQ 
neglected to consider control measures that would be more 
effective at controlling PM2.5. Thus, the BACT analysis 
concludes that a fabric filter is BACT for filterable particulate. 
because it is very good at removing large heavy particles, 
but the analysis never confronts the problem that a fabric 
filter is not so effective with smaller particles, particularly at 
the sub-micron level.  
 
An analogy may be useful in illustrating this point.  Imagine a 
cup of marbles, a cup of baby powder, and a kitchen 
strainer. The cup of marbles is much heavier than the cup of 
baby powder- say 900 g for the marbles and 100 g for the 
baby powder. If the marbles and the baby powder are 
combined, the result represents a mixture of large and fine 
particulate matter weighing 1,000 g. Pour the mixture 
through the strainer and shake. What happens at this point is 
obvious -- the marbles are in the strainer and the baby 
powder is all over the floor. The baby powder was not 
captured by our control device -- the strainer. 
 
Nevertheless, the collection efficiency for the mixture 
appears quite good at first. The strainer captured 900 grams, 

 
 

 
 

72 FR 20599 
Clean Air Fine Particle Implementation 
Rule; Final Rule   

- -
reactions in the abnosphere. PlY! .- also
differs fronl PM10 in terIllS of
atInospheric dispersion characteristics,
chenlical cmnposition, and contribution
from regional transport.

emphasis in subpart 4 on reducing PM 0

concentrations from certain sources of
direct PM2.5 en1.issions can be sOlnewhat
effective in certain p1vh.s nonattainment
areas but not in all. Contributions to
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or 90% of the total particulate weight. However, when each 
constituent -- marbles versus baby powder -- is considered 
separately, the collection efficiencies are very different. The 
removal efficiency for the marbles is 100% -- not one marble 
made it through the strainer. The collection efficiency for the 
baby powder is about 0% -- it’s all on the floor. In other 
words, BACT for marbles is not BACT for baby powder. The 
same holds true for TSP and PM2.5. 
 
The effect demonstrated in the example above is exactly 
analogous to what happens with a fabric filter -- we simply 
scaled everything up in size to make the effects visible. The 
control efficiencies will change based on design and 
materials of construction, but a fabric filter will always collect 
large particles more efficiently than small particles.  
 
 
EPA addresses this issue in the Fine Particulate 
Implementation Rule as follows... 

 
At the proposed Highwood facility, 138 tons of small particles 
that will escape control by the fabric filter.  Nearly all of this 
particulate matter will be PM 2.5. 
 
In order to reduce these substantial emissions, SME and 
DEQ should have considered control devices that are more 
effective at capturing PM2.5.   
 
3. SME BACT Analysis Invalid 
Putting aside the failure to conduct a BACT analysis for 
PM2.5, SME’s analysis of BACT for PM10 was also flawed 
from the outset. First, it was not apparently targeted at 
controlling emissions of the finer particles that comprise 
PM10 and PM2.5.  Instead, the analysis focused on 

 
 

“[EPA previously] listed PM-10 and 
total suspended particulates as 
regulated forms of particulate 
matter and, consequently, 
regulated air pollutants. The EPA 
has recently reevaluated this 
finding and has concluded that its 
definition of regulated air pollutant 
under Title V applies only to 
emissions of PM-10.” 
 
1995 Wegman Memo (see citation 
above) 
 

72 FR 20589 
Clean Air Fine Particle 
Implementation Rule; Final 
Rule   

In contrast to PM IO , EPA
anticipates that achieving the NAAQS
for PM2.5 will generally require States to
evaluate different sources for controls,
to consider controls of one or more
precursors in addition to direct PM
emissions, and to adopt different control
strategies. As a result, EPA has
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controlling all PM including the coarsest grain, TSP.  
However, as stated above, EPA has determined that TSP is 
not a regulated pollutant and not subject to BACT. It is 
therefore improper to include it in the analysis, and doing so 
skewed projections of control efficiencies to appear 
misleadingly high for PM10, the regulated pollutant of 
concern. 
 
Second, the analysis considered filterable and condensable 
emissions separately. There are no regulated pollutants 
called “condensable particulates” or “filterable particulates”-- 
there is only PM10 and PM2.5. The BACT analysis must be 
clear as to what technologies are being evaluated for these 
pollutants and what the control efficiencies are for each, 
excluding the confounding effect of TSP. If they wish to 
evaluate separate technologies for the filterable and 
condensable fractions of each pollutant, this is fine, but the 
final analysis must provide overall control efficiencies and 
emission limits for each pollutant not each fraction. 
 
This is more than just nitpicking. When the BACT analysis is 
approached in this way, it is fundamentally different in terms 
of which control technologies are evaluated and different in 
terms of which will be identified as most effective. This 
obviously affects the economic impact and what technology 
is ultimately selected as BACT.  
 
The economic feasibility of a control device is determined by 
the cost of the device per ton of pollutant removed ($/ton). If 
the regulated pollutant is broken down into many small 
fractions (for example condensable and filterable, or H2SO4, 
HCl, and HF) for the BACT analysis, the $/ton will increase 
and the device may appear to be economically infeasible.  
 
For example, consider the following hypothetical example: 
 
 
 
 
 
 
 
 
 
 

 
 
 
Assumptions 
A source emits 300 tons per year of PM2.5 
A portion of the 300 tons (20 tons) is HCl 
Control equipment cost: $1,000,000 
 
Scenario 1: Cost based on HCl alone: $50,000/ton 
Scenario 2: Cost based on total PM2.5: $3,333/ton 
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One could evaluate the control device against each 
individual fraction of PM10 or PM2.5 (filterable, condensable, 
H2SO4, HCl, etc.) and find that in each case application of 
the device would not be economically feasible. Yet, when the 
same device is evaluated against total PM10 or PM2.5, the 
results show it may be quite feasible. 
 
In some circumstances, however, application of a control 
technology to individual components may be more cost 
effective. It is important to consider both approaches in a 
BACT analysis involving pollutants comprised of several 
fractions (for example, PM2.5). 
 
In addition to the separation of filterable and condensable 
PM, the SME BACT analysis also separates condensable 
particulate into H2SO4, HCl, HF, trace metals, and 
condensable particulate (presumably whatever is left). This 
is extremely confusing since all of the pollutants listed are 
components of CPM. We never understand how effectively 
PM10 and PM2.5 are being controlled as a whole. Again, as 
stated above, separate consideration of individual 
components is fine, but somewhere all the disparate data 
must be brought together to summarize the total control 
effectiveness of the regulated pollutant. Nowhere in the SME 
analysis is this done. 
 
 
 
 
The third issue is that, MDEQ failed to address ammonia 
emissions in any way. With an SNCR for NOx control, there 
will be ammonia emissions. EPA has identified ammonia as 
a precursor to PM2.5. It is also an air toxic for which I expect 
MDEQ would want to establish an emission limit. For the 
HGS unit, each 1 ppm of ammonia slip equals about 5 tons 
per year of ammonia emissions. It is not unusual to have 
ammonia slip values of several ppm under normal operating 
conditions and much higher if the NOx control system is not 
well-tuned. 
 
Under the PM10 analysis, ammonium bisulfate is listed with 
an emission limit, but there is no data provided as to where 
that number came from. Further, the analysis does not 
address other ammonia compounds (e.g. ammonium 
chloride and free ammonia). If SME is making the 
assumption that all ammonia is bound up in sulfate 

Ammonia Emissions 
1 ppm = 5 tons  
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compounds before being emitted, this must be stated 
specifically and supported with data. Also, MDEQ should 
establish an ammonia slip limit to insure proper, long-term 
operation of the SNCR unit. 
 
For the reasons enumerated above, MDEQ must reject the 
BACT analysis as not meeting regulatory requirements and 
not being protective of human health. 
 
Finally, there seems to be a subtle presumption in the SME 
BACT analysis that as long as the NAAQS are met, the 
presumed BACT determination is sufficient. In fact, the 
BACT analysis is entirely independent of the modeling 
results.  
 
 
EPA states: 
 

The application of BACT is a specific requirement for 
a prevention of significant deterioration (PSD) permit 
that stands alone in the sense that, as a minimum, a 
PSD source must install BACT regardless of the air 
quality impact. 

 
The modeling results cannot be used to help justify a BACT 
determination. 
 
 
4. Consequences of Failure to Implement PM2.5 BACT 
Consider the following quotation from EPA’s Fine Particulate 
Implementation Rule: 
 

The EPA established air quality standards for PM2.5 
based on evidence from numerous health studies 
demonstrating that serious health effects are 
associated with exposures to elevated levels of 
PM2.5. Epidemiological studies have shown 
statistically significant correlations between elevated 
PM2.5 levels and premature mortality. Other 
important effects associated with PM2.5 exposure 
include aggravation of respiratory and cardiovascular 
disease (as indicated by increased hospital 
admissions, emergency room visits, absences from 
school or work, and restricted activity days), changes 
in lung function and increased respiratory symptoms, 
as well as new evidence for more subtle indicators of 

EPA Memorandum, To 
Alabama Dept. of 
Environmental Management, 
Gary McCutchen, July 28, 
1987 

72 FR 20586 
Clean Air Fine Particle 
Implementation Rule; Final 
Rule   
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cardiovascular health. Individuals particularly 
sensitive to PM2.5 exposure include older adults, 
people with heart and lung disease, and children. 

 
EPA’s Clean Air Scientific Advisory Committee (CASAC) 
determined8 that significant health effects from exposure to 
PM2.5 occur even at levels below the current NAAQS 
standard of 15 ug/m3. 
 
According to EPA, even small increases of PM2.5 may have 
a substantial impact. In one EPA analysis, an increase of 
only 0.5 ug/m3 PM2.5 in the ambient air could result in as 
many as 25-50 more premature deaths each year9. 
 
 
V.  Conclusions 
The MDEQ should have rejected the PM2.5 BACT analysis 
for all the reasons set forth above and summarized here. 
 
1. SME did not conduct a BACT analysis of PM2.5. 

2. SME did not conduct a BACT analysis of PM10 as an 
individual regulated pollutant. 

3. There are no regulatory or technical impediments to 
conducting these analyses. 

4. The BACT analysis submitted to MDEQ improperly 
included TSP, which is not a regulated pollutant. 

5. The BACT analysis improperly assumed PM10 as a 
surrogate for PM2.5. 

6. The BACT analysis addressed only separate, individual 
fractions of PM10 (e.g. filterable and condensable) and 
did not address PM10 as a whole. 

7. The BACT analysis failed to address ammonia 
emissions. 

 
The BACT analysis provided by SME is invalid both 
procedurally and technically and should be overturned. EPA 
has provided guidance under which this may occur: 
 

Possible grounds for overturning a BACT decision 
include an inappropriate review (e.g., BACT 

970 FR 66006 
Proposed Rule to Implement the 
Clean Air Fine Particle National 
Ambient Air Quality Standards 

8Letter from CASAC to EPA 
Administrator Stephen Johnson, 
“Clean Air Scientific Advisory 
Committee Recommendations 
Concerning the Proposed 
National Ambient Air Quality 
Standards for Particulate Matter”, 
March 21, 2006 

EPA Memorandum, 
Huntsville Incinerator - 
Determining Best Available 
Control Technology (BACT), 
Gary McCutchen, April 22, 
1987 
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procedures not correctly followed, BACT decision not 
correctly justified), an incomplete review, a review 
based on false or misleading information, or a permit 
which is not enforceable as a practical matter. This is 
not a complete list; these are just some of the most 
common problems. 

 
/s/ Hal Taylor 
September 10, 2007 
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Abstract
Application of wet electrostatic precipitators (WESPs) to boil-

ers firing specialty fuels has been made on a limited basis over the
past 30 years. However, with recent local/state requirements for
new coal-fired plants using wet flue gas desulfurization (WFGD),
the use of WESPs has been applied to limit total particulate emis-
sions (including condensables and acid mist).  Operating data from
existing WESP installations demonstrate this technology’s ability
to efficiently and reliably meet these stringent performance re-
quirements.

Discussion includes WESP history and development in this
application, the generic configuration of WESPs commercially avail-
able, and various operational design philosophies that can be used.
Aspects regarding installation of a WESP system for both original
equipment and retrofit situations are described. Actual performance
data of commercially operating WESP systems on this application
are provided, as well as a discussion of future development activi-
ties that can further advance the technology.

The growing need for ultra-low total particulate emission con-
trol and associated control of fine particulate hazardous air pollut-
ants (HAPs) and acid will provide additional application needs for
WESP technology in the future.

Background
When a high-sulfur fuel is fired in a combustor, the sulfur in the

fuel combines with oxygen and forms gaseous sulfur dioxide (SO2).
SO2 can further be oxidized into sulfur trioxide (SO3).  After the air
heater, the reduced temperature changes some SO3 to acid mist that
can corrode flues, air heaters, and other equipment. SO3 forms an
aerosol in a wet scrubber, which contributes to a visible, trailing
plume. A wet flue gas desulfurization/scrubber (WFGD) system
collects some acid mist. Acid mist can be considered PM2.5 and may
become regulated. There can be more acid mist than dry particulate

in many wet scrubber stacks. Control of acid mist may be required
for permits in the future. Wet electrostatic precipitators (WESPs)
can be successfully applied to address fine particulate emission
requirements from fossil-fuel-fired combustors.

WESPs have been commercially available since being first intro-
duced in 1907. Wet ESPs have been used in the following indus-
tries/applications: nonferrous smelters, steel industry, spent acid
plants, paper industry, incineration, and power plants burning
unique fuels. However, most of their use has been in small, indus-
trial-type settings as opposed to some of the large industrial fossil-
fueled combustors and electric utility power plants. In the past 30
years, this technology has been applied periodically to these larger
combustion sources firing specialty high-sulfur fuels.

In electric utility plants firing sulfur-bearing fuel, WFGD and,
in the past decade, selective catalytic reduction (SCR) technologies
have been added to control sulfur dioxide and nitrogen oxides (NOx)
emissions. The recent startups of new SCR systems on coal-fired
power plants have demonstrated an increase of sulfuric acid emis-
sions due to the additional oxidation of SO2 to SO3 across the SCR
catalysts.1 Although the control of sulfuric acid mist from electric
utility sources has typically not been regulated, concerns and ques-
tions regarding these emissions are now being observed.

The combustion of petroleum coke or OrimulsionTM with rela-
tively higher concentrations of vanadium (a catalyst for the oxida-
tion of SO2 produced in combustion to SO3) produces high levels of
sulfuric acid emissions, in some cases higher than power plants
firing high sulfur coal.2

In cases where the wet FGD technology is used in conjunction
with SCRs on high-sulfur coals or with high-vanadium petroleum
fuels, the condensed sulfuric acid component in the flue gas can
substantially exceed 20 ppmvd @ 3% O2. This causes pronounced
stack opacity because of the inherent light scattering properties of
the submicron particulates.3 Acid mist concentrations as low as 5
to 10 ppmvd have caused visible plume problems.
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WESP design aspects – major types
Many hundreds of WESP installations have been serving the

needs of industrial applications for nearly 100 years to control
sulfuric acid and particulate emissions. Thousands of individual
WESP modules are in worldwide commercial operation today.4
There are several configurations of WESP designs now in service
that are proven in commercial practice. WESP internal configura-
tions can use either tubular or parallel-plate collecting electrodes.
While the tubular WESPs will have only vertical gas flow orienta-
tion, the plate-type designs can have either horizontal gas flow or
vertical gas flow orientation. The vast majority of WESP installa-
tions have used vertical gas flow regimes, as have most WESPs in
North American power plant applications. Vertical flow WESPs
have been as common, generally, as horizontal flow dry-type ESPs
are on power plant flyash applications. Thus, three major types of
WESPs among others that may someday be commercially available
can be offered for consideration:

• Vertical gas flow, stand alone. Many times this type of sys-
tem can be supplied in modular fashion and manifolded to-
gether at the site. This can facilitate construction and pro-
vide a high degree of isolation for maintenance. This type is
common in industrial applications and normally carries with
it a need for a dedicated space (footprint) at the plant. AES
Deepwater is an example of this type of system.

• Horizontal gas flow, stand alone. This type has occasionally
been provided to power plant or similar applications. A
modular design approach can be difficult, and it generally
requires its own significant footprint like the vertical stand
alone. Dakota Gasification is an example of this system.

• Vertical gas flow, integrated with wet FGD. This makes use
of the classic vertical gas flow regime that most WESPs have
used over the years and provides capital and operational
cost savings as well as minimal need for a dedicated foot-
print. The commercial units at Dalhousie and Coleson Cove
Stations are examples of this system.

Considerations of major types
While any of the three basic types of WESPs can work well in

fossil-fueled combustors or power plants if properly designed, the
following considerations can affect the selection:

1. The historical application of vertical gas flow WESPs to acid
mist collection has been both successful and preferable by users
over the decades, while the use of horizontal flow WESPs has been
limited in number to larger applications.

2. The high reliability of the integrated WESP approach in a
utility application has been demonstrated by the Dalhousie instal-
lation. Mechanically – with no internal moving parts, reliable rigid
electrodes, and properly selected materials of construction – the
need for any on-line maintenance or repair is minimal. The inte-
grated WESP provides certain advantages over either stand-alone
alternative:

• Pressure drop associated with interconnecting ductwork is
eliminated.

• Interconnecting ductwork, support steel, access, civil works,
and balance-of-plant needs associated with a stand-alone
WESP are eliminated.

• Acid collection/storage/processing is simplified (see 4, be-
low)

• With a higher stack penetration, stack liner costs are re-
duced.

3. Virtually all WESPs require some sort of washing or irriga-
tion to maintain good operation. This can come in the forms of
continuous irrigation and/or periodic spray cleaning.

In an on-line horizontal WESP, wash water film on the collect-
ing plate falls by gravity but is also pushed downstream horizon-
tally by gas flow dynamics. This makes full plate coverage impor-
tant especially at the lower, upstream corner areas. This concern is
elevated as heights of collecting plate increase in large horizontal
WESPs designed for a power plant’s gas volume. In the integrated
WESP, optimized clean water washing sprays, both co-current
(bottom spraying up), and counter-current (top spraying down),
ensure complete wash coverage and the wash water is delivered to
and used as makeup by the WFGD below. The shorter collecting
plate height of an integral WESP also further enhances cleaning
efficiencies.

• To achieve adequate washing of a horizontal WESP’s internals
during operation, wash water quantities may need to be in-
creased to higher levels as compared to an integrated WESP.
In this case, recycling wash water may be considered. Also,
capital and operating/maintenance costs for the wash re-
cycle system must be evaluated as will the need for wash
system maintenance and associated needs for outage and/or
isolation.  By comparison, the efficient benefits of the inte-
grated WESP cleaning regime can minimize the daily amounts
of wash water required.

• Washing techniques in a horizontal WESP need to be care-
fully considered to minimize electrical malfunctioning (pre-
mature sparkover) in the downstream fields, which could
increase total emissions. By comparison, the collected acid
and wash water in the integrated WESP is removed by a
carefully designed gutter trough system to minimize poten-
tial interfield electrical disturbances during operation and
washing. A final outlet mist eliminator has been incorporated
to minimize total plant emissions.

4. Simplicity in the operation and greatly reduced maintenance
needs of the integrated WESP are inherent, since it eliminates the
piping, valves, tanks, controls, instruments, etc. associated with a
stand-alone system’s washing and acid handling systems. With an
integrated WESP, acid is simply routed to and neutralized in the
FGD limestone slurry below.

5. For retrofit at plant sites, the best selection of WESP type
will likely require a specific study. Equipment costs, construction
costs, space constraints, associated outage time, and operating costs
must all be evaluated. For some plants, the stand-alone WESP will
be indicated as the best overall approach, especially for retrofit
applications.

Materials of construction
As stated earlier, WESPs have been serving the needs of the

metallurgical industry and many other applications for nearly 100
years to control sulfuric acid and particulates. More than 1000
WESPs are in worldwide commercial operation today.5 Materials
of construction have most always been a major issue in WESP
design for acid collection applications. In metallurgical copper roast-
ers, for example, the SO2 concentrations in treated gases often
exceed 10% because of high pyritic content in the ore. Require-
ments to reduce SO2 emissions from these sources led to the recov-
ery of the SO2 and conversion into a usable resource – sulfuric acid.
In doing this, the WESP additionally protected the process vana-
dium oxidation catalyst from being “poisoned” and plugged by
reducing the particulates and SO3 prior to entering the acid conver-
sion plant. WESPs also improved the quality of sulfuric acid by
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removing trace elements, such as arsenic, chromium, lead, and oth-
ers. For these reasons, the WESP became commonplace in this
industry.

In the decades of the mid-1900s, the typical WESP design for
acid mist control commonly used corrosion-resistant lead collec-
tion and lead-covered, high-voltage electrodes (both plate and tubes),
lead-lined mild steel high-voltage support systems, and casings
comprised of skeleton steel structures with lead burned over the
steel skeletons for protection from the acid gas stream. Due to the
physical weaknesses of the lead and the high operating and pulse
pressures of downstream acid plants, leaks would often occur, and
soon the underlying steel components underwent swift and severe
corrosive attack and failure. Additionally, lead components were
susceptible to accelerated mechanical failure when used at opera-
tional temperatures above approximately 150°F. These problems
typically led to exhaustive maintenance and repair during almost
every outage.

Eventually, the casing design evolved to alternatives such as
fiberglass reinforced plastic (FRP) casing to house the lead and
lead-covered internals. This new design improved the life cycle of
the WESPs and also minimized the ongoing need for specialized
lead burner craftsmen. During this same timeframe, some manufac-
tures started using plastic and FRP collecting electrodes to further
minimize the lead content of their designs. This required special
design provisions to ensure the surfaces’ electrical conductivity
during operation. In the 1970s, some manufacturers began using
specialty stainless for any lead-covered components that remained
in their designs. The problems with using lead – including the spe-
cialized construction and maintenance labor required, reliability
and maintenance/repair costs, and the ever growing concern over
lead toxicity – forced design improvements in terms of materials of
construction.

During the 1970s and 80s, the successful use of alloy through-
out wet FGD systems provided sufficient confidence in the further
use and applications of alloys. Today, alloy steels including 317,
6% molybdenum and C-276 grades are being used routinely in wet
FGD systems. The selection of alloy materials for WESP application
is site specific and is primarily a function of chloride content in the
WESP section, which is, in turn, often a function of FGD mist elimina-
tor performance, water quality, coal type, and other process factors.

What has emerged from these past applications is a strong expe-
rience base to design WESPs for high-efficiency control of sulfuric
acid and particulates for electric utility applications. The base in-
cludes both horizontal flow and vertical flow WESPs. Both designs
have been shown to achieve high efficiency collection. Site-specific
questions regarding WESP layout and physical integration into the
gas cleaning system will ultimately decide the best economic choice.

Charging and collection
A process challenge issue that surfaces during WESP operation

when dealing with sulfuric acid mist is a phenomenon known as the
space charge effect, or corona suppression. Corona suppression is
a familiar factor to dry ESP process engineers and is associated
principally with the presence of large amounts of ultrafine particu-
late. Formation of SO3 vapor together with flue gas moisture will
create a mist of sulfuric acid with submicron particle size. This
mist can severely suppress operating corona current in the WESP.
On an inlet WESP field, a reduction in on-line current of over 90%
as compared to readings under air load may be seen. Corona sup-
pression will result in low power and an associated decrease in
collection efficiency in the WESP. Factors that promote this in a
WESP following a wet FGD are large concentrations of fine sulfuric

acid mist droplets and a high degree of water mist condensation.6

To effectively deal with anticipated corona suppression, proper
and effective designs of ESP collection and discharge electrode ge-
ometries must be made. By developing an interelectrode geometry
exhibiting a low corona onset voltage, and by carefully determining
the optimum distance between corona electrode and collecting elec-
trode, corona current can be established and maintained at adequate
levels in the inlet fields. This reduces the fine particulate loading,
and corona suppression effects to the downstream field. This per-
mits operation with sufficient power levels in the downstream
WESP fields to achieve the overall design collection efficiency.
Management of corona suppression is possible due to the knowl-
edge gained in past experiences not only with WESPs but also with
dry ESPs on other applications that exhibit the corona suppression
problem, such as paper mill recovery units (principally sodium
sulfate salts) and dry cement kilns (where fine particulates are
found in high concentrations).7

Pertinent WESP experience

AES Deepwater, Texas
AES Deepwater is a petroleum-coke-fired cogeneration plant

located on the Houston Ship Channel in Pasadena, Texas. The plant
generates approximately 155 MW of electricity.2

 This plant utilizes a dry electrostatic precipitator to limit the
levels of particulates and unburned carbon entering the limestone-
based, gypsum-producing wet FGD system. This plant also uses a
wet venturi scrubber prior to the wet FGD to remove additional
particulate, HF and HCl. While particulate limits are necessary for
regulatory compliance, control of unburned carbon is required to
prevent contamination of marketable byproduct gypsum.

The petroleum coke (petcoke) fuel has a high vanadium content
that results in a relatively high level of SO3 entering the wet FGD,
where the gas quenching action completes the formation of sulfuric
acid mist. Only about 20 to 30% of the mist is captured in the FGD
system because of the fine particle size of the mist droplets. The
inlet concentration of SO3 varies between 35 to 100 ppmvd @ 3%
O2 depending on furnace operating conditions and vanadium con-
tent in the petcoke.

AES has the oldest operating U.S. installation of a WESP in a
power plant application. Table 1 shows the design information and
required emission levels. The limit for total particulates including
sulfuric acid and condensable was set for 0.005 grains/scfd, thus
requiring a collection level of greater than 90% on sulfuric acid
alone. Particulate control across the WESP is typically in the 95 to
97% range. This is in addition to the high-efficiency collection of
the dry ESP and the wet venturi scrubber ahead of the wet FGD.
Such high efficiency – total particulate control across the system –
was necessary in 1986 to meet the stringent limits required in this
nonattainment area. While the state of Texas required sulfuric acid
emissions control to meet the tight particulate limits, to this day
there are no federal standards for the control of sulfuric acid mist
emissions from such sources.

This WESP design consists principally of a three-field upflow
system of 12 parallel modules. The collection surfaces are plate
type and fabricated of balsa wood coated with reinforced thermo-
set plastic. The plates are kept irrigated for electrical conductivity
and removal of collected matter by a continuous film of water
flowing down over the surfaces of the plates. A system of collec-
tion trough gutters at the bottom of the collector plates removes
irrigation water and collected matter from the WESP.
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This WESP system has been in successful commercial opera-
tion since 1986. Particulate limits were met, and stack opacity is
generally maintained well below 10%.

The discharge electrodes and other high-voltage internals were
made of alloy C-276. After more than 15 years of operation, these
internals appear new, with no observable signs of corrosion.

In 1999, all of the original collection plates in 1 of the 12 mod-
ules were removed and replaced with new alloy collector plates
made of 6% Mo stainless steel. AES wanted access to technology
with higher performance and lower maintenance costs should the
need arise in the future. The discharge electrodes in this module
were also changed out from the original round wires to higher co-
rona-forming, strip-type, high-voltage discharge electrodes. Fig. 1
shows the configuration of module B that was retrofitted with
alloy collector plates. Fig. 2 shows the current-voltage relationship
from the inlet to outlet fields. Corona current increases signifi-
cantly from the first field to the third field, which is indicative of
the effective management of corona suppression, existing though
not serious, because of the presence of the sulfuric acid mist fines.
While collection performance of the WESP is not an issue, there is
potential for an even higher corona-producing interelectrode geom-
etry for this unit.

After more than three years of operation on this retrofitted
module with all-alloy WESP collecting and discharge electrodes,
the 6% Mo collector plates have shown no corrosion and still
appear as they did when new. The Babcock & Wilcox Company
(B&W) is currently conducting further testing on another module
at this facility to develop the next generation of electrode design for
optimal performance, to test innovative washing methodologies,
and to gain more data on alternative materials of construction.

Northern States Power/Xcel Energy
There are 24 WESP modules installed at this plant, 12 each on

the two 750-MW units. The plant chose the WESP solution to
limit its stack opacity below 20%. The approach was to retrofit an
upflow, two-field WESP inside an existing casing made available by
repositioning the particulate scrubber internals. Following an ini-

tial trial evaluation of WESP technology, the across-the-board ret-
rofit of WESPs began in 1998 and was completed in 2001.

Xcel Energy’s Sherbourne County Station is burning subbitu-
minous coals with about 20% CaO available in the flyash. The free
CaO in this flyash acts to absorb the SO3 in the flue gas. The
original high-energy, combined particulate/SO2 wet scrubbers alone
were unable to limit stack opacity below 20%. There are no dry
ESPs installed on these units. By using WESPs, the stack opacity
has been limited to levels about 10% as compared to pre-WESP
levels of 40%.8 Particulate control exceeding 90% has been achieved
with the 1-second residence time available within the WESPs’ treat-
ment zones.

Due to the high calcium content of the flyash, material scaling
occurs in the bottom portion of the first field collector tubes. The
first fields primarily capture the re-entrained droplets and carryover
from the upstream scrubbers, allowing for relatively stable electri-
cal operation in the second fields for fine particulate capture. Each
of the modules gets a thorough, off-line, manual, high-pressure
washdown about once a year to remove scale. In addition, part of
normal daily operation includes water flushing of modules while
the power supplies are de-energized. The alkaline nature of flyash
and absence of sulfuric acid mist allowed the use of 304 L for the
WESP internals in this application. Lessons learned from this expe-
rience are:

• A WESP is able to overcome difficult conditions for dust
build-up through well scheduled wash downs.

• High-efficiency, nonacid, particulate collection, in addition
to sulfuric acid mist collection, is an important capability to
consider when evaluating WESPs for sulfuric acid collection.

Northwestern U.S. Petroleum Refinery
A petroleum coke calciner produces flue gas containing SO2 that

is treated with a caustic reagent scrubber. While the scrubber is
highly efficient in absorbing SO2, it cannot adequately capture the
sulfuric acid mist. Since 1998, a WESP has been used to achieve a
high degree of sulfuric acid capture to eliminate the visible plume.
Three parallel WESP modules in a single field, upflow configura-

Table 1
Specifications for air pollution control

system installed at AES Deepwater

Dry ESP
Inlet gas flow 634,000 ACFM at 360°F

Specific Collection Area (SCA) 376 ft2/1000 ACFM
Part. collection efficiency 97%

FGD
SO2 removal efficiency 90%

Pre-scrubber/Quencher Venturi type, downflow/co-current
Tower gas velocity 9 ft/sec

Mist eliminator Two-stage, chevron type
Stack gas reheat to 175F w/in-line steam reheater

Calcium sulfite oxidation Bleedstream pressure oxidation in separate towers
Wet ESP

Gas velocity 7.7 ft/sec
Treatment time 4.2 sec

SO3,ppmv dry @ 3% O2 30 to 100
Part. collection efficiency 98.9% including sulfuric acid mist

Outlet loading stopper 0.005 grains/scfd, including sulfuric acid
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Fig. 1  Converted WESP module at AES plant.
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Fig. 2  I/V data form AES WESP.
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tion are utilized. Figs. 3 and 4 show the excellent particulate and
sulfuric acid capture across the WESP. Sulfuric mist emissions
were limited to levels of approximately 1 ppmvd @ 7% O2, and
particulate concentrations were reduced to levels well below 0.005
grains/dscf.

The material of construction of these WESPs’ internals and
casing is alloy 904 L. The corrosion resistance has been very good,
once again, observably in “like new” condition upon inspection.

New Brunswick Power, Coleson Cove
In 2002, New Brunswick Power elected to install high-effi-

ciency WESPs following two new limestone-based, wet FGD scrub-
bers at its 1050-MW Coleson Cove station. This was part of a
plant-wide effort to reduce the cost of electricity generation by
switching to lower cost OrimulsionTM fuel while considerably re-
ducing SOx and particulate emissions. New Brunswick Power’s
decision to install the WESPs was to assure control of sulfuric acid
emissions below 5 ppmvd @ 3% O2 and to limit flyash particulates
below 0.015 lb/MBtu. To achieve this level of control on sulfuric
acid at all times, collection efficiency requirements will exceed 90%.

Coleson Cove will be the second power plant at which New
Brunswick Power has installed a WESP system for collecting acid
mist following a wet FGD. A smaller, single-field WESP system
went into operation at its Dalhousie plant in the year 2000, which
followed that plant’s conversion to OrimulsionTM firing and wet
FGD installation in 1994.

Fig. 5 shows a schematic of the layout for the Coleson Cove
plant for each of the two wet FGD absorbers. It can be seen that the
wet ESP consists of a three-field upflow design, similar to the
design that has been in successful use for more than 15 years at the
AES Deepwater facility. Scrubbed flue gas enters the inlet field of
WESPs after exiting the wet FGD mist eliminator.

There are three electrical fields in series and four independently
energized, high-voltage bus sections across each WESP electrical

field. This conservatively sectionalized, 12-bus section design al-
lows for small sections to be de-energized during periodic water
flushings while maintaining overall emissions within design levels.

The gas exits the top of the WESP through a final mist elimina-
tor section, which captures any re-entrained droplets that may be
present during flushing cycles, and transitions directly into the
stack through an outlet hood. This design simplifies and lowers the
balance-of-plant costs that would otherwise be associated with a
conventional arrangement where the WESP may be placed on a
stand-alone basis and outside the wet FGD vessel.

The Coleson Cove plant is located on a shoreline, where layout
space is at a premium. Therefore, this integrated arrangement be-
tween the wet FGD absorber and WESP made the most sense.

The material of construction of collecting plates at the inlet field
is C-276. Stainless steel made of 6% Mo is used for the high-
voltage systems and the balance of the collection plates.

Construction of the integrated wet FGD/WESP systems is com-
plete. At the time of this writing, the Coleson Cove WESP was in
the start-up/optimization phase of operation.

It is expected that this integrated, multipollutant approach to
wet FGD installations will become more common in future fossil-
fired power plants and as a retrofit where multiple control of NOx,
SOx, mercury and fine particulates of flyash and sulfuric acid may
be required.

WESP Future
The growing need for ultralow total particulate emission control

and associated control of fine particulate hazardous air pollutants
(HAPs) and acid mist will provide additional application needs for
WESP technology in the future. Future regulation of air toxics and
heavy metals and acid mist will result in the WESP playing a major
role in the industrial and utility markets. The WESP is the ultimate
device capable of achieving both high collection efficiency for re-
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Fig. 3  WESP data on sulfuric acid from refinery in Northwest U.S.
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moving the unsightly blue plume and removing ultrafine particles.
Many industries are considering the WESP as the maximum achiev-
able control technology (MACT).

Future WESP Development Needs
The prospect of future regulation of mercury and other metal-

lic-type stack emissions from power plants will lead to compre-
hensive evaluations and characterizations of the effects of WESPs
and other pollution control devices in collecting those pollutants
from power plants. The capability of WESPs for such collection
has already been shown in industrial applications.

Correlations between opacity, mass loading, and stack diameter
need to be investigated so that an accurate estimate of plume opac-
ity following a WESP in a wet stack can be accurately predicted.
This will give WESP vendors more accurate data for making perfor-
mance guarantees. On power plants having wet FGD and a wet
stack, it has been common to measure opacity prior to the wet
FGD to monitor dry particulate emissions and upstream collector
(dry ESP or baghouse) performance. This practice was due to the
inherent problems and limitations of optical instruments (opacity
transmissometers) to reliably and accurately perform their func-
tion in the saturated gas stream of a wet stack. With the problem of
visible emissions due to the formation of acid mist and the require-
ments for opacity guarantees based on EPA Method 9 visual meth-
ods (by human eye at a distance), previously used opacity vs.
(dry) mass loading correlations can no longer be relied upon.

With the anticipated ultralow emission levels of total particu-
late (dry filterable plus condensable) following WESPs, classic test
methodology for determining stack emissions is beginning to show
an inherent lack of both precision and accuracy needed to demon-
strate compliance and/or guarantee. New and improved testing
methods for determining stack emissions are under development
and show promise in solving this problem. As WESP technology
continues to improve, such new testing methodology will also be
needed to quantify the effects of these developed improvements on
outlet emissions.

In general, there will undoubtedly be market pressures to lower
the installed costs of WESPs for power plants and maintain or
improve collection performance. Innovations and developments

regarding internals, operational methods, materials and other design
aspects will require the expenditure of research and development
dollars by the suppliers and others to optimize the WESP in these
regards for power plant application.
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Fig. 4  WESP data on particulate from refinery in Northwest U.S.

Fig. 5  Upflow WESP integrated with WFGD.
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Reducing Particulate Emissions
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Reducing Opacity

indigo



Agglomerated Particles



Agglomerator Is Like An ESP
• Grounded plates
• Discharge electrodes
• Alternating arrangement
• High voltage energization
• Low pressure drop



Agglomerator Is Not Like An ESP

• No collection
• No hoppers
• No rappers
• High velocity / small size
• +/- high voltage
• Low power consumption
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Presenter
Presentation Notes
Red indicates Positively charged particles and Blue indicates Negatively charged particles.  The particles are NOT collected but attach to each other in the region following the Mixing System. Because the particles are not collected, Back Corona is not a problem and the Indigo Agglomerator will work well with highly resistive dusts.



THE BENEFITS
• Reduced  mass emissions
• Reduced visible emissions
• Greater compliance safety margin
• Increased choice of fuel supply
• Higher tolerance for

– Boiler upsets
– Lost electrical sections of ESP
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Tarong Power Plant -Australia
indigo



Mississippi Power 
Plant Watson 

Unit 4



Mississippi Power - Plant Watson 
Agglomerator Lift In Place



MEASUREMENT A PASS B PASS REDUCTION

OPACITY % 13.2 2.3 83%

PARTICULATE
Grains/Act. Cubic Ft.    0.0136          0.0082 40%

FLOW 
Actual Cubic Ft/Min    443 609 406 455

Watson ESP Outlet Tests 
Emerald Coal             April 2004
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Watson ESP Outlet Tests Method 17 
West Elk Coal – April 2003

MEASUREMENT A PASS B PASS REDUCTION

OPACITY % 15 4 73%

PARTICULATE
Grains/Act. Cubic Ft. 0.012 0.0066 45%
Milligrams/Cubic Meter 27.5 15.1

FLOW 
Actual Cubic Ft/Min 408 718 450 700
Actual Cubic Meters/Min 11 573   12 762

GAS TEMPERATURE
Degrees F. 276 273
Degrees C. 136 134

indigo

Presenter
Presentation Notes
Burden test data. Note flow is 10% higher on B Pass with the Indigo Agglomerator installed.
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Drummond Sub Micron Particles
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OPACITY TREND AT PLANT WATSON
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Note the large split between A Pass and B Pass Opacity. The coals are American on the 30th April and then changing to Drumond on the 1st May.
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ABSTRACT 
 
Fine particles, referred to as PM2.5 or particles less than 2.5 micron in diameter, are a known 
health hazard. The EPA estimates that the number of premature deaths could be reduced by 
15,000 by reducing the amount of PM2.5 particulate in the atmosphere.1 The Indigo 
Agglomerator has been installed at six power stations worldwide, providing a significant 
improvement in electrostatic precipitator performance that has proven consistent over time and a 
wide range of coals. The six power stations utilize a range of plant designs including European 
and American design electrostatic precipitators and various boiler combustion arrangements. The 
coals burned include a range of Australian, Columbian, and United States coals. This paper 
reports the results of tests carried out at two Southern Company and two other US utility coal 
fired power stations assessing the reduction of PM2.5 emissions with the Indigo Agglomerator 
installed ahead of existing electrostatic precipitators (ESPs).  The Indigo Agglomerator uses a 
combination of electrostatic forces and fluidic mixing to attach the PM2.5 particulate to the 
coarser particulate, which is more easily collected by ESPs.  Reductions of 50-70% of the 1.0 to 
2.5 micron particles and reductions of greater than 90% of the 0.1 micron particles are reported 
in this paper.  Mass emissions reductions of 30-60% and Opacity reductions of 30-60% are also 
reported.  
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HISTORY OF THE INDIGO AGGLOMERATION TECHNOLOGY 
 
The construction and testing of a full-scale prototype of the Indigo Agglomerator started in 1999 
and testing of various configurations continued through to late 2002. In mid 2002 a commercial 
design for the Indigo Agglomerator was developed, based on the extensive test data obtained 
over the previous three years. The first installation was in November 2002 at Vales Point Power 
Station in Australia, the site of the prototype tests.  
 
At the invitation of the Southern Company, a second unit was installed at Plant Jack Watson in 
Mississippi in March, 2003. The Southern Company has carried out extensive testing over a 
three year period at Plant Watson while burning a wide range of coals with the Indigo 
Agglomerator showing a consistent improvement in electrostatic precipitator emissions.  
 
The Southern Company placed a second order for an Indigo Agglomerator at Plant Hammond 
and this unit was commissioned in October 2004.  Hammond was the first Indigo Agglomerator 
installed in a vertical duct. Both Vales Point and Watson Agglomerators were installed in 
horizontal gas ducts leading to the electrostatic precipitators.  
 
The Tarong Power Station in Australia also installed an Indigo Agglomerator in 2004 with final 
commissioning taking place in December. The fifth Indigo Agglomerator installation was 
commissioned in May 2005 at the Empire District Electric Company’s Asbury Station in 
Missouri.  The sixth Agglomerator was commissioned in May 2006 on a 480 MW boiler burning 
100% PRB coal.  The Agglomerator is ahead of a hot side ESP. 
 
A range of tests have been performed at each of the Southern Company installations with results 
that show a consistent reduction in fine particle emissions, the main contributor to visible 
emissions and Opacity. The independent test data shows: 
 

• Over 90% reduction in the emissions of sub-micron particles. 
• Over 80% reduction in the emissions of PM 2.5, particles less than 2.5 microns in 

diameter. 
• A 50-85% reduction in Opacity readings, depending upon the coal and plant conditions. 
• A reduction in total particulate mass (PM) emissions of between one third and two thirds, 

using USEPA Method 17 compliance testing. 
• Extended testing at Plant Watson by the Southern Company shows that the improvements 

are consistent over a period in excess of three years. 
  
The impressive independent test results, coupled with an improvement that is consistent over 
both time and a range of plants burning a wide variety of coals, confirms the Indigo 
Agglomerator is a proven commercial option for reducing PM emissions, PM2.5 emissions, and 
visible emissions (Opacity) from electrostatic precipitators. 
 
 
 



 3

THE INDIGO AGGLOMERATOR TECHNOLOGY 
 
The Indigo Agglomerator utilizes two patented processes that cause the fine particles to attach to 
the large particles, which are easily captured by the electrostatic precipitator. The first process is 
the Fluidic Agglomeration Process (FAP), a physical process that occurs without the need for 
electrical energization. The Bi-Polar Electrostatic Agglomeration Process (BEAP) requires 
electrical energization to charge the particles. It is the combination of these two processes that 
result in the massive reduction in fine particles shown in the test data.  These processes have 
been explained in more detail in previous papers and are not discussed here.2 
 
In the Indigo Agglomerator consists of two distinctly different stages – the bi-polar charging 
stage and the size selective mixing stage. This can be seen in Figure 1.  
 
 

Figure 1:   Indigo Two Stage Agglomerator Design 
 

 
 
 
 
 
The bi-polar charging stage charges half of the dust with a positive charge and half with a 
negative charge. The bi-polar charger has a series of alternating positive and negative parallel 
passages that the gas and dust pass through to acquire a positive or negative charge.  
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The second stage is a specially designed size selective mixing system (SSMS) that causes the 
finer positive particles to be carried by the gas and mixed with the larger negative particles 
emitted from the adjacent negative passage. The SSMS also causes the finer negatively charged 
particles to mix with the larger positive particles. Because electrostatic forces decrease rapidly 
with distance, the SSMS is essential to bring the finer particles close to the oppositely charged 
larger particles so that the electrostatic force is sufficient to cause them to attach and form 
agglomerates.  
 
The Indigo Agglomerator is installed in a vertical or horizontal section of the inlet duct leading 
to the electrostatic precipitator and operates at a high gas velocity, generally in excess of 50 feet 
per second (15 meters per second). Only 20 feet (six meters) of straight duct, in either a 
horizontal or vertical orientation, is required to install the Agglomerator. Because of the high gas 
velocity, the electrodes are kept clean without any rapping, as is used in an electrostatic 
precipitator.  This minimizes operation and maintenance costs.  
 
The Indigo Agglomerator only uses about five kilowatts of electrical power per 100 MW of unit 
capacity and adds less than 0.7 inches w.g. (200 Pa) to the fan head. As a result the operating 
cost of the Indigo Agglomerator is very low. As a result, Indigo Agglomerator capital and 
operating costs are low relative to other electrostatic precipitator enhancement options. The low 
capital, operating, and maintenance costs make the Indigo Agglomerator very financially 
attractive to potential users. 
 
 
INDIGO AGGLOMERATOR INSTALLATIONS 
 
There are currently six installations of the Indigo Agglomerator, two in Australia and four in the 
US as shown in Figure 2 below.  Photographs of each site are shown in Figure 3.   
 
 
 

Figure 2:  Indigo Agglomerator Installations 
 
 Utility Station & Unit Agglom. Size 

(MW) 
Start Up Date 

AUS Delta Electric Vales Point Station U5 1/4 of 660 October 2002 
US Mississippi  Power Plant Watson U4 1/2 of 250 April 2003 
US Georgia Power Plant Hammond U3 115  October 2004 
AUS Tarong Energy Tarong Station U1 1/4 of 350 December 2004 
US Empire District Asbury Station U1 225 May 2005 
US Dynegy Generation Havana Station U6 480 May 2006 
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Figure 3:   Installation Photographs  
 

     Vales Point Station                                Plant Watson  

 
  
Tarong Station 

 
 

 
 
Asbury Station 

  
Plant Hammond Havana Station 
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In the above six installations, five are horizontal arrangements. They were preassembled on the 
ground and then lifted and dropped into place in the existing duct. Hammond is the only vertical 
arrangement.  It had to be built in place. Here the internals are being installed through a slot cut 
in the side of the vertical duct. Although the internal support arrangement is quite different, the 
agglomeration technique and the agglomerator components are the same.  It is expected that 
some future vertical designs will be preassembled, but the site limitations did not allow this type 
of installation at Plant Hammond. 
 
THE US INSTALLATIONS  
 
The Southern Company has carried out extensive long term tests at Plant Watson burning a wide 
range of coals including: 
 

• Drummond is the main Columbian low sulfur bituminous coal burned at Plant Watson. It 
has a sulfur content of about 0.5% and an ash content of about 5% but other Columbian 
coals burned at Plant Watson have up to 12% ash content. SO3 is used to condition some 
of these coals as the resistivity can get over 1012 ohm-cm. Since the installation of the 
Agglomerator the operation of the SO3 Conditioning system has ceased. 

• West Elk coal, from Colorado, is the main western US low Sulfur bituminous coal burned 
at Watson. It has an ash content of about 8% and a sulfur content of 0.6%. 

• A number of eastern US medium sulfur coals have been burned at Plant Watson. These 
include American from the Appalachian Coal Basin, with about 1.3% sulfur and 6% ash, 
and Emerald from the Illinois Coal Basin, with about 2.5% sulfur and 12% ash. 

 
Plant Hammond, another Southern Company power station, burns West Virginia bituminous coal 
with an ash content of about 9% and a sulfur content of 1.5%.  
 
The site of the last Indigo Agglomerator installation, the Asbury Station, burns 85% low sulfur, 
sub-bituminous western US coal from the Powder River Coal Basin mixed with 15% higher 
sulfur eastern US coal to reduce ash resistivity. Asbury also burns 1-2% tire derived fuel. 
 
The Indigo Agglomerator enhancement of electrostatic precipitator performance is largely 
independent of coal composition and properties. In particular, ash resistivity does not appear to 
affect the emission reduction resulting from the installation of an Indigo Agglomerator. The main 
impact on the improvement achieved is the amount of fine particulate produced in the boiler, 
which is dependent on both the coal properties and the combustion process. The higher the fine 
particle content in the fly ash, the better the improvement obtained from the Indigo 
Agglomerator. The reduction in Opacity can vary from 50% to over 90% as the fine particle 
component increases.  
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THE INDIGO AGGLOMERATOR TEST DATA 
 
The Plant Watson Agglomerator installation, on electrostatic precipitator 4B, has had the Opacity 
monitored for over three years, during which time a range of coals were burned. Figure 4 details 
the Opacity improvement, averaged over weeks of operation, for 4B electrostatic precipitator, 
with an Indigo Agglomerator, compared to the identical 4A electrostatic precipitator without an 
Agglomerator. A 50% improvement indicates that 4B Opacity is half that of 4A. Plant Watson 
monitors the coal being burned, so it was possible to determine the improvement for a number of 
different coals at both high and low loads. A time averaged analysis over three months prior to 
the Indigo Agglomerator installation showed a small bias in favor of 4B, an equivalent of 19% 
Opacity on 4B compared to 20% on 4A. 
 

Figure 4:   Opacity improvement with Indigo Agglomerator 
 

Coal 
 

Average Load (MW) 
 

Average Opacity 
Improvement (%) 

West Elk Coal 
High Load (>230 MW) 
Low Load (<200 MW) 

245.2 
169.6 

51.2 
51.2 

American Coal 
High Load (>230 MW) 
Low Load (<200 MW) 

245.3 
137.6 

50.7 
64.9 

Emerald Coal 
High Load (>230 MW) 
Low Load (<200 MW) 

245.7 
139.9 

78.3 
88.4 

Drummond Coal 
High Load (>230 MW) 
Low Load (<200 MW) 

245.6 
142.5 

60.2 
68.7 

 
 
Plant Watson Unit #4 is base loaded, so it operates at close to full load for all but a few hours 
each day. By removing data at loads below 245 MW the Opacity trend at full load for the full 
two years of operation can be trended. This trend is given in Figure 5, which shows clearly that 
4B electrostatic precipitator emissions consistently less than half that of 4A. 
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Figure 5:   Plant Watson Two Year Opacity Trend at Full Load 
 

 
 
 
 
 
A number of mass emission tests using the USEPA Method 17 have been performed at Plant 
Watson and Plant Hammond. Figure 6 contains the data for the three tests carried out at Plant 
Watson including two sets of tests burning West Elk Coal performed one year apart. This shows 
a consistent improvement in mass emissions on electrostatic precipitator 4B, with the Indigo 
Agglomerator, compared to the unmodified 4A.  
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Figure 6:   Plant Watson Method 17 Mass Emission Test Data 
 

  

 
 
.

 West Elk Coal Test Date 4/17/03 West Elk Coal Test date 4/1/04 Emerald Coal Test date 4/13/04 

Measurement 
 
 

A Pass 
 
 

B Pass 
 
 

 
B Pass 

Reduction 
Compared 
to A Pass 

A Pass 
 
 

B Pass 
 
 

B Pass 
Reduction 
Compared 
to A Pass 

A Pass 
 
 

B Pass 
 
 

B Pass 
Reduction
Compared 
to A Pass 

                  
Opacity % 15 4 73.3% 20.2 7.25 64.1% 13.25 2.3 82.6% 
                
Mass Emission               
Grains/Act Cubic Ft. 0.012 0.0066 45.0% 0.02369 0.0159 32.9% 0.0137 0.0082 40.1% 
Milligrams/Cubic Meter 27.5 15.1 45.1% 54.3 36.3 33.1% 31.3 18.8 39.9% 
Pounds/Million BTU 0.0382 0.0231 39.5% 0.0735 0.0475 35.4% 0.045 0.026 42.2% 
                
Gas Flow               
Actual Cubic Ft/Min 408,718 450,700 -10.3% 433,093 395,412 8.7% 443,609 406,455 8.4% 
Actual Cubic M/Min 11,575 12,764 -10.3% 12,265 11,198 8.7% 12,563 11,511 8.4% 
                
Gas Temperature               
Degrees F. 276 273 1.1% 280 264 5.7% 269 260.5 3.2% 
Degrees C. 135 134 0.7% 138 129 6.5% 132 127 3.8% 
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Figure 7 contains similar data for Plant Hammond. Because the Indigo Agglomerator 
was installed on both electrostatic precipitator inlets, it was necessary to compare the 
performance of Unit 3, with the Indigo Agglomerator installed, to an identical unit, Unit 
2. Both of these units share a common Stack where the Method 17 tests were performed 
on consecutive days. On the first day Unit 2 was operated at full load for the test, with 
Unit 3 shut down, and on the second day Unit 3 was operated at full load with Unit 2 shut 
down. The willingness to accept the significant cost of taking generating units off-line to 
allow testing of the Indigo Agglomerator is an indication of the great interest that the 
Southern Company has in using the Indigo Agglomerator technology at other plants. 
 

Figure 7:   Plant Hammond Method 17 Mass Emission Tests. 
 

Measurement 
Unit 2 

11/20/04 
Unit 3 

11/21/04 
Unit 3 Reduction 

Compared to Unit 2 
       
Mass Emission      
Grains/Act Cubic Ft. 0.0038 0.0015 60.5% 
Milligrams/Cubic 
Meter 8.7 3.4 60.5% 
Pounds/Million BTU 0.0124 0.0049 60.5% 
       
Gas Flow      
Actual Cubic Ft/Min 540,064 489,363 9.4% 
Actual Cubic M/Min 15,295 13,859 9.4% 
       
Gas Temperature      
Degrees F. 264.8 253.8 4.1% 
Degrees C. 129.3 123.2 4.7% 

 
Particle size tests were also performed at both Watson and Hammond using a unique 
laser particle size analyzer by Process Metrix, Model PCSV-P.   This device measures 
particle count concentration, rather than particle mass, and operates most effectively in 
the range of 0.3 to 50 um. The PCSV-P instrument uses a laser based single particle count 
process for in-situ particle size measurement across an aperture in a water cooled probe, 
which is inserted into the gas stream to eliminate extraction problems encountered with 
other particle size analyzers. Sub-micron particle tests were also carried out by the 
Southern Research Institute using a TSI Model 371A SMPS Analyzer, which uses 
electrostatic mobility to measure particle distribution from 0.02um to 0.9um. This unit 
uses an extraction system that removes the larger particles. Although there is only a small 
overlap in the size of particles analyzed by the two very different processes, there was a 
good correlation in this region.  
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Figure 8 shows a typical West Elk Coal size distribution using the Process Metrix 
Analyzer and Figure 9 shows this data in terms of Slip, the percentage of particles that 
are not collected, and outlet emission reduction compared to 4A electrostatic precipitator, 
which does not have an Indigo Agglomerator. Figures 10 and 11 show similar data for 
the Emerald Coal and Figures 12 and 13 show the same information for the sub-micron 
data obtained using the TSI Analyzer while burning Drummond Coal. Figure 14 shows 
combined particle slip and improvement over a broader range of particle sizes. 
 
Points of note include: 
 

• The particle size distribution at 4A and 4B air heater outlet is almost identical, 
validating the electrostatic precipitator Opacity and Mass Emission comparisons. 

 
• Emissions reductions, due to the Indigo Agglomerator installation, increase with 

reducing particle size from about 60% at 10um to over 90% below 0.1um. 
 
• The emission reduction in the particle size range that is most visible and has the 

most impact on Opacity is about 80%. 
 

 
 
 
 

Figure 8:   West Elk Coal Particle Size Distribution Using Process Metrix Analyzer 
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Figure 9:   West Elk Coal Slip and Emission Reduction vs. Particle Size 
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Figure 10:  Emerald Coal Particle Size Distribution  
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Figure 11:   Emerald Coal Ash Slip and Emission Reduction vs. Particle Size 
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Figure 12:  Drummond Coal Sub-micron Particle Size Distribution  
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Figure 13:   Drummond Coal Sub-micron Slip and Emission Reduction vs.  

Particle Size 
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Figure 14:   Combined Particle Slip and Improvement 
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AGGLOMERATOR PERFORMANCE AT ASBURY 
 
At the time of the writing of this paper, neither mass emissions nor particle size testing 
had been done at Asbury. Since this was a full installation on both ESP inlet ducts, no 
side by side comparison could be made. Additional ESP sectionalization and power 
supplies were also completed at the time of the Agglomerator installation, so it is 
impossible to separate the contributions of the Agglomerator and the sectionalization, 
when comparing the performance before and after the installation. 
 
During the hot summer of 2005, Asbury operated at loads of 205 to 225 MW most of the 
time.  Opacity varied from the high teens to the low 30s depending on coal burned and 
operating conditions.  This fluctuation in opacity could not give definitive proof of 
enhancement by the Agglomerators and the new power supplies. However, only a small 
derate was required for a period of about 2 hours for an unknown reason.  This derate did 
not occur until November after six months of continuous run. Asbury set a new plant 
record of 193 days of continuous operation during the 2005 campaign. This compares 
quite favorably with operation the previous summer, when derates of 5 to 15 MW 
occurred on Unit 1 for over 130 hours during a much cooler summer.   
 
The hourly opacity at full load is given below in Figure 15 for the period of April 2004 
through November 2005. The boiler and ESP cleaning outage in September 2004 and unit 
outage in May 2005 when the Agglomerators were installed are evident in the gaps of 
data in the figure.  As discussed above, variations in coal, boiler operation, flue gas 
temperatures, and ESP operation/performance all make it difficult to assess the 
performance of the Agglomerators. The Agglomerators cannot compensate for the 
deterioration in performance in the downstream ESPs due to these variations.  
 
However, the opacity reductions following the Agglomerator installation in May 2005 are 
evident in the graph.  In the two previous cycles after boiler and ESP cleaning, full load 
opacity was below 10%, but as the boiler and ESPs got dirty, the opacity peaked at nearly 
40%.  Following the installation of the Agglomerators, the opacity increased as in the 
previous 2 cycles, but seems to be consistently lower over the following 6 months of 
operation.  
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Figure 15:  Asbury Opacity Before and After Agglomerator Installation 
(Agglomerator Commissioned May 2005) 
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Agglomerator Installation at Havana Station 
 
Dynegy Midwest Generation’s Havana Unit #6 Agglomerators were commission in May 
2006.  Unit #6 is a 480MW boiler burning 100% PRB coal.  There are two large parallel 
hot side ESPs ahead of SCR (selective catalytic reduction) systems for NOx control.  Hot 
side ESPs are well known to be problematic.  With PRB coal ash, ESPs suffer from 
“sodium depletion”, which results in deterioration in ESP efficiency with time. Poorly 
performing hot side ESPs may require boiler derates to maintain compliance and may 
require frequent shut downs for cleaning to regain higher efficiency. 
 
The design of the Agglomerators at Havana is quite different from other installations.  
Due to rather high flue gas velocities, the Agglomerators had to be longer to achieve 
required treatment times.  Due to the high flue gas temperatures and the need to design 
for reduced steel strength at these elevated temperatures, the Agglomerators had to be 
design in 2 series sections.  The Havana Station photograph in Figure 3 shows the outlet 
sections of each duct already installed and an inlet section being lifted into place. 
 
At the writing of this paper, mass emissions and particle size test data were not available.  
The test results for Havana Station will be the subject of a future paper. 
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CONCLUSION  
 
The Indigo Agglomerator was designed to reduce fine particle emissions from coal 
combustion sources that use ESPs for particulate control.  The Agglomerator uses 
electrostatic forces and fluidic mixing to agglomerate the finer particles to the larger 
particles. There are six Indigo Bi-Polar Agglomerator installations in operation at this 
time, with a sixth just completing commissioning at the writing of this paper.  The older 
two have been in operation for over three years.   
 
This paper has discussed the Indigo Agglomeration technology, described the six 
installations, and presented various test results from the US installations.  The Indigo 
Agglomerator technology is simple in its design and implementation, and yet has 
produced dramatic reductions in mass emissions and opacity.  Test results show mass 
emissions reductions of 30% to 60%.  Opacity reductions were 50% to 85%.  Fine 
particle measurements confirm the agglomeration of the fines by the Indigo 
Agglomerator with PM2.5 emissions reductions of 50-90%.  
 
The large reduction in fine particle emissions cannot account for the large corresponding 
decreases in mass emissions.  In previous papers on the Indigo Agglomerator it was 
shown that the reduction in fine particles results in higher ESP corona power, which 
ultimately improves overall ESP efficiency for all particle sizes. Fine particles in the flue 
gas tend to quench the corona current and reduce ESP overall efficiency. Fine particle 
removal by agglomeration increases overall ESP efficiency.  
 
Although the Agglomerator was initially designed for use ahead of existing ESPs, it has 
the potential to enhance fabric filter operation as well.  It is the fine particles that 
penetrate into the fabric, causing high pressure loss.  This high pressure loss generally 
means higher intensity and more frequent bag cleaning.  This ultimately leads to shorter 
bag life.  The Indigo Agglomerator should be able to reduce operating and maintenance 
costs of a fabric filter. 
 
At the writing of this paper Southern Company had just conducted mercury removal 
testing at Plant Watson.  It is postulated that the fluidic mixing of the Agglomerator will 
enhance mercury removal by the inherent carbon of the LOI and by injected activated 
carbon.  This subject is left for future papers. 
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A Siemens Company

PM2.5 Control with
Wet Electrostatic Precipitators (WESP)

November 2, 2006

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

EPA PM2.5 Standards
Filterable Particulate
– <2.5 microns in size
– Exists as solid particulate at temperatures of 250oF or higher
– Collected in “front-half” filter of PM test apparatus
– Represents ~ 25% of PM2.5 emitted by sources

Condensable Particulate
– <2.5 microns in size 
– Vapors that condense at ambient temperatures

• SO3 – H2SO4 sulfuric acid mist 
• Toxic metals – cadmium, chromium, lead, magnesium

– Collected in “back-half” impingers of PM test apparatus 
– Represents ~ 75% of PM2.5 emitted by sources
– Has not been required to date to meet PM10 standards

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

Relative Particle Size

PM2.5 

LOWER LIMIT OF VISIBILITY (NAKED EYE) ……. 40 MICRONS

WHITE BLOOD CELLS …………………………….….. 25 MICRONS

RED BLOOD CELLS …………………………………….   8 MICRONS

BACTERIA (COCCI) …………………………………….   2 MICRONS

SULFURIC ACID MIST ………………………………… 0.3 MICRONS

Wheelabrator
Air Pollution Control Inc.

=.000039 inch
(39 millionths of an inch)
=.001 mm
(one thousanth of a
millimeter)

•

One
micron

Industrial smoke =.00025 inch
particle size .00635 mm

•

1 }Dust particle =.001 inch
diameter .0254 mm



A Siemens Company

Make-up

Flue 
Gas

Heated Air

Ambient Air
Dry Bottom Ash Dry Fly Ash Wet FGD Solids

Sluice Water

Air 
Preheater

Boiler
Dry ESP

SCR
WFGD

Water 
Treatment

+

40-70% H2SO4 & PM2.5

Temperature @ 130F

0-20% SO3
10%-50% PM2.5

Temperature >300F

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

Blue Plume After Dry ESP & Wet FGD



A Siemens Company

The WESP Controls SO3 + PM2.5 + Hg

Reduces Plume to <10% 
NOx

BOILER
AIR 

PREHEATER
WFGD

SCR

+ -

WESP
DRY 

ESP/FF

SO2
H2SO4
PM10-2.5
Hg

PM10
Hg

H2SO4
PM2.5
Hg

NOx
SO2
SO3
PM
Hg

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

IONIZING
ELECTRODE GAS

MOLECULES
IONIZED

CORONA
DISCHARGE

CURRENT METER

HIGH VOLTAGE
TRANSFORMER

mA

•Gas ions formed by high voltage corona discharge
•Particles charged by bombardment of gaseous ions
•Ions transport particles to collector
•Particle charge given up to collector
•Particles trapped in liquid film
•Collector continuously cleaned

Wet Precipitation Process

PARTICLE
ENTERS PARTICLE

COLLECTED

PARTICLE
CHARGED

PARTICLE
IRRIGATED
FROM WESP

COLLECTOR PLATE

CHARGE RETURNS TO TRANSFORMER

1 - Charging
2 - Collection
3 - Cleaning

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

New Coal-Fired Power Plant APC Configurations
– Active Projects – Proposed Projects

Facility
Unit Size 

(MW)
Coal Proposed to be 

Fired
APC 

Control Technology

Elm Road 2 x 615 Pittsburgh #8 FF / WFGD / WESP

CWLP - Dallman Unit 4 200
Blend of Bituminous and 

Sub-bituminous FF / WFGD / WESP

Trimble County Unit 2 750
Blend of Bituminous and 

Sub-bituminous ESP / FF / WFGD / WESP

Thoroughbred 2 x 750
Western Kentucky 

Bituminous ESP / WFGD / WESP

Prairie States 2 x 750 Southern Illinois Bituminous ESP / WFGD / WESP

Longview Power 600
2.5% Sulfur West Virginia 

Bituminous DSI / FF / WFGD

Wheelabrator
Air Pollution Control Inc.



A Siemens Company

Why Wet ESP?
Multi-Pollutant Control

– PM2.5

– SO3

– Metals

– Mercury 

Opacity Reduction

– <10% visible plume

Operationally
– Low Pressure Drop 
– No Moving Parts
– Self-Cleaning 
– Small Footprint
– Flexible to Upset Conditions
– No Impact on Upstream Equipment

Fuel Flexibility
– Switch to Lower Cost, Higher Sulfur 

Coal 

A Final Polishing Device

Wheelabrator
Air Pollution Control Inc.



FRSID Utility Name Plant Name Plant Location 
State

Plant Location 
County Boiler ID Pollutant Tested Test Date Original Test 

Result
Original Test 
Result Units

110000362018E Operating ServicCedar Bay Gene FL Duval CBA Pb 3/1/2004 0.00268 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 3/1/2006 0.003 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC FL 3/6/2003 0.00005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA CO 2/28/2006 0.022 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA CO 2/22/2005 0.023 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 2/20/2007 0.013 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 2/21/2007 0.005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB VOC 2/28/2006 0.0024 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 3/4/2003 0.003 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 3/4/2003 0.002 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 3/4/2003 0.003 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 2/22/2005 0.01 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 3/1/2004 0.005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM 2/28/2006 0.005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB FL 2/21/2007 0.000059 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA FL 2/20/2007 0.00006 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 3/5/2003 0.011 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 3/5/2003 0.011 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 2/23/2005 0.007 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM10 3/3/2004 0.014 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA CO 3/4/2003 0.063 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA CO 2/20/2007 0.013 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA CO 12/7/2007 0.0158 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC FL 2/22/2007 0.00007 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC Mercury Com 3/4/2004 0.00116 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM 3/5/2003 0.011 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM 2/23/2005 0.016 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM 3/3/2004 0.015 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM 3/1/2006 0.003 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB PM 2/21/2007 0.008 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB CO 3/5/2003 0.03 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB CO 2/23/2005 0.032 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB CO 3/3/2004 0.032 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB CO 2/21/2007 0.013 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB CO 12/6/2007 0.0215 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB Pb 3/3/2004 0.00847 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA Beryllium Com 3/1/2004 0.000043 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC FL 3/6/2003 0.00008 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM10 3/4/2003 0.002 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM10 2/22/2005 0.01 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM10 3/1/2004 0.007 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM10 2/28/2006 0.005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA PM10 2/20/2007 0.013 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA VOC 2/28/2006 0.0023 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA Mercury Com 3/1/2004 0.00148 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 3/6/2003 0.004 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 3/6/2003 0.004 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 2/25/2005 0.004 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 2/28/2005 0.003 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 3/4/2004 0.005 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 3/2/2006 0.007 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM10 2/22/2007 0.01 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC CO 3/6/2003 0.051 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC CO 2/24/2005 0.027 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC CO 2/25/2005 0.027 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC CO 3/4/2004 0.024 lbs/mmbtu



FRSID Utility Name Plant Name Plant Location 
State

Plant Location 
County Boiler ID Pollutant Tested Test Date Original Test 

Result
Original Test 
Result Units

110000362018E Operating ServicCedar Bay Gene FL Duval CBC PM 2/22/2007 0.011 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC SAM 3/7/2003 0.000036 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBC Pb 3/4/2004 0.00179 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA FL 3/4/2003 0.000138 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBA FL 3/4/2003 0.000138 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB FL 3/5/2003 0.000145 lbs/mmbtu
110000362018E Operating ServicCedar Bay Gene FL Duval CBB FL 3/5/2003 0.00016 lbs/mmbtu
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Permit Number: V-02-001 (Revision 2)      Page: 1 of 50 

SECTION A – PERMIT AUTHORIZATION 
 
Pursuant to a duly submitted application, the Kentucky Division for Air Quality hereby 
authorizes the construction and operation of the processing and air pollution control equipment 
described herein in accordance with the terms and conditions of this permit. This permit has been 
issued under the provisions of Kentucky Revised Statutes Chapter 224 and regulations 
promulgated pursuant thereto.  
 
The permittee shall not construct, reconstruct, or modify any emissions units without having first 
submitted a complete application to the permitting authority and received a permit for the 
planned activity, except as provided in this permit or in 401 KAR 52:020, Title V Permits. 
 
Issuance of this permit does not relieve the permittee from the responsibility of obtaining any 
other permits, licenses, or approvals required by this Cabinet or any other federal, state, or local 
agency. 
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SECTION B – EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS  
 
Emissions Unit 01 and 02 Pulverized Coal Fired Steam Electric Generating Units  
       (SGU001 & SGU002) 
Description: 
 
Pulverized Coal Fired Boilers, equipped with Selective Catalytic Reduction (SCR); Electrostatic 
Precipitator (ESP); Wet Flue Gas Desulfurization (FGD); and Wet Electrostatic Precipitator 
(WESP) 
Number two low sulfur (0.05% sulfur ) fuel oil or natural gas used for startup and stabilization   
Nominal rating 7,443 mmBtu/hour each 
Construction Commence Date: Estimated 2002 
 
Applicable Regulations: 
401 KAR 59:016, New electric utility steam generating units. 
401 KAR 60:005, incorporating by reference 40 CFR 60, Subpart Da, Standards of performance 
for electric utility steam generating units applicable to an emission unit with a capacity of more 
than 250 mmBTU per hour and commenced on or after September 19, 1978. 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
401 KAR 63:020, Potentially Hazardous Matter or Toxic Substances 
40 CFR 63, Subpart B, National Emission Standards for Hazardous Air Pollutants    
40 CFR 60, Appendix F, Quality Assurance Procedures 
40 CFR 64, Compliance Assurance Monitoring  
40 CFR Part 75, Continuous Emission Monitoring  
 
Compliance with 40 CFR 75, Continuous Emissions Monitoring, shall constitute compliance 
with the monitoring and quality assurance requirements of 401 KAR 59:016 and 40 CFR 60, 
Appendix F. 
 
1. Operating Limitations: 

a) Pursuant to 40 CFR 63.43(g)(2)(iv), the permittee shall comply with all applicable 
requirements contained in 40 C.F.R. part 63, subpart A.  

b) The permittee shall install control devices selected as BACT. 
 
2. Emission Limitations: 
 

a) Pursuant to Regulations 401 KAR 59:016, Section 3(1)(b), and 401 KAR 51:017, 
particulate emissions shall not exceed 0.018 lb/mmBtu heat input from each unit based on 
a three-hour average. Pursuant to 401 KAR 59:016, Section 6(1), compliance with the 
0.018 lb/mmBtu emission limitation shall constitute compliance with the 99% reduction 
requirement contained in 401 KAR 59:016, Section 3(1)(b). 

 
b) Pursuant to 401 KAR 59:016, Section 3(2), emissions from each unit shall not exceed 

twenty (20) percent opacity based on a six-minute average except that a maximum of 
twenty-seven (27) percent is allowed for not more than one (1) six (6) minute period per 
hour. 



 

Permit Number: V-02-001 (Revision 2)      Page: 3 of 50 

SECTION B – EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 
 

c) Pursuant to Regulations 401 KAR 59:016, Section 4(1) and 401 KAR 51:017, sulfur 
dioxide emissions shall not exceed 0.167 lbs/mmBtu from each unit based on a thirty (30) 
day rolling average. 

 
d) Pursuant to 401 KAR 59:016, Section 4(1) and 401 KAR 51:017, sulfur dioxide emission 

shall not exceed 0.41 lbs/mmBtu, based on 24 hr block average. See Section D for 
procedures to be used to revised this limitation after optimization study. 

 
e) Pursuant to Regulations 401 KAR 51:017, carbon monoxide emissions shall not exceed 

0.10 lbs/mmBtu from each unit based on a thirty (30) day rolling average. 
 

f) Pursuant to Regulations 401 KAR 59:016, Section 5(1)(c) and 401 KAR 51:017, nitrogen 
oxides emissions shall not exceed 0.08 lbs/mmBtu from each unit based on a thirty (30) 
day rolling average.  Pursuant to 401 KAR 59:016, Section 6(2), compliance with the 
0.08 lb/mmBtu emission limitation shall constitute compliance with the 65% reduction 
requirement contained in 401 KAR 59:016, Section 5(2). 

 
g) Pursuant to Regulations 401 KAR 51:017, VOC emissions shall not exceed 0.0072 

lbs/mmBtu from each unit based on a thirty (30) day rolling average. Compliance with 
this limit shall be demonstrated by compliance with Subsection 2(e) above 

 
h) Pursuant to Regulations 401 KAR 51:017, beryllium emissions shall not exceed 

0.000000944 lbs/mmBtu from each unit based on a quarterly average. 
 

i) Pursuant to Regulations 401 KAR 51:017, sulfuric acid mist emissions shall not exceed 
0.00497 lbs/mmBtu from each unit based on a thirty (30) day rolling average. 

 
j) Pursuant to Regulations 401 KAR 51:017, hydrogen fluoride emissions shall not exceed 

0.000159 lbs/mmBtu from each unit based on a thirty (30) day rolling average. 
 

k) Pursuant to Regulations 401 KAR 51:017, mercury emissions shall not exceed 
0.00000321 lbs/mmBtu from each unit based on a quarterly average. 

 
l) Pursuant to Regulations 401 KAR 51:017, lead emissions shall not exceed 0.00000386 

lbs/mmBtu from each unit based on a quarterly average. 
 
m) Pursuant to 40 CFR. 63.43(d), case-by-case MACT determination, each pulverized coal 

fired steam electric generating unit, shall not exceed the following hazardous air 
pollutants (HAP) emission limitations listed below: 

 
 
 
 



 

Permit Number: V-02-001 (Revision 2)      Page: 4 of 50 

SECTION B – EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
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HAP 

 
Emissions Limitation 

(tons/yr.-per unit)  
 
VOC (HAPs) 

 
5.154 

 
Mercury 

 
0.1047 

 
Hydrogen Chloride 

 
26.90 

 
Hydrogen Fluoride 

 
5.1684 

 
Arsenic 

 
0.0288 

 
Beryllium 

 
0.0308 

 
Chromium 

 
0.3419 

 
Manganese 

 
0.6825 

 
Lead 

 
0.126 

 
Cadmium 

 
0.0119 

 
3. Testing Requirements: 
 

a)  Pursuant to 401 KAR 50:055, Section 2(1)(a) the permittee shall demonstrate compliance 
with the applicable emission standards within sixty (60) days after achieving the 
maximum production rate at which the affected facility will be operated, but not later 
than 180 days after initial startup of each emission unit. Opacity data from the 
Continuous Opacity Monitor (COM) during the performance test for particulate shall be 
correlated with the particulate emissions rate to establish an average opacity level 
pursuant to Condition 4.b below. 

 
b)  If no additional stack tests are performed pursuant to Condition 4.b, the permittee shall 

conduct a performance test for particulate emissions annually after demonstrating 
compliance with the allowable standard. 

 
c) Pursuant to 401 KAR 50:045, Section 2 and 50:015, Section 1, the permittee shall 

determine the opacity of emissions from the stack by EPA Reference Method 9 annually, 
or more frequently if requested by the Division. 

 
d) See Section D. 

 
e) Case-by-Case MACT Requirements 

Pursuant to 40 CFR 63.43(g)(2)(ii), case-by-case MACT determination, the permittee 
shall demonstrate compliance with the applicable emissions limitations for the following 
HAPs in the table below 
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HAP 

 
Compliance Method 

 
VOC (HAPs) 

 
Method 18 or 25 

 
Mercury 

 
Method 29 

 
Hydrogen Chloride 

 
Method 26A 

 
Hydrogen Fluoride 

 
Method 26A 

 
Arsenic 

 
Method 29 

 
Beryllium 

 
Method 29 

 
Chromium 

 
Method 29 

 
Manganese 

 
Method 29 

 
Lead 

 
Method 29 

 
Cadmium 

 
Method 29 

 
f) Pursuant to 40 CFR 63.43(g)(2)(ii) case-by case MACT determination, the permittee 

shall demonstrate compliance with these emissions limitations within 60 days after 
achieving the maximum production rate at which the facility will be operated, but 
not later than 180 days after initial startup of these emissions units. See Section 
G(d)5  

 
g) Pursuant to 401 KAR 52:020, Section 10, during the initial compliance test, the 

permittee shall take a representative sample of the fuel “as fired” and analyze it to 
determine the HAP content in the fuel.  This information shall be used to establish a 
correlation between the sample’s HAP content and HAP emissions for monitoring 
purposes, except for VOC(HAPs).  The permittee shall demonstrate compliance with 
these emissions limits annually.  This testing shall be used to validate the correlation 
between composite sample HAP content and HAP emissions, except for 
VOC(HAPs). 

 
4. Specific Monitoring Requirements: 
 

a)  Pursuant to 401 KAR 52:020, 401 KAR 59:016, Section 7; and 401 KAR 59:005, Section 
4, the permittee shall install, calibrate, maintain, and operate continuous emission 
monitoring systems for measuring the opacity of emissions, sulfur dioxide emissions, 
carbon monoxide emissions, nitrogen oxides emissions and either oxygen or carbon 
dioxide emissions.  Oxygen or carbon dioxide shall be monitored at each location where 
sulfur dioxide or nitrogen oxides emissions are monitored. The owner or operator shall 
ensure the continuous emission monitoring systems are in compliance with the 
requirements of 401 KAR 59:005, Section 4.  The continuous opacity monitor (COM) 
may be located after the ESP and before the WFGD to avoid complications with 
installation in the wet stack. 
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b) Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(1), to meet the periodic 
monitoring requirement for particulate, the permittee shall use a continuous opacity 
monitor (COM). The average opacity level determined pursuant to condition 3.a above, 
plus 5% opacity will become the opacity trigger level. Excluding the startup, shut down, 
and once per hour exemption periods, if any six-minute average opacity (averaged over a 
period of 3 hours) value exceeds the opacity trigger level, the permittee shall, as 
appropriate, initiate an inspection of the control equipment and/or the COM system and 
make any necessary repairs. If five (5) percent or greater of COM data (excluding startup, 
shut down, and malfunction periods, data averaged over a three hour period ) recorded in 
a calendar quarter show excursions above the opacity trigger level, the permittee shall 
perform a stack test in the following calendar quarter to demonstrate compliance with the 
particulate standard while operating at representative conditions. The permittee shall 
submit a compliance test protocol as required by condition Section G(a)(17) of this 
permit before conducting the test. The Division may waive this testing requirement upon 
a demonstration that the cause(s) of the excursions have been corrected, or may require 
stack tests at any time pursuant to 401 KAR 50:045, Performance Tests.    

 
c)  Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(1), to meet the periodic 

monitoring requirement for opacity, the permittee shall use a continuous opacity monitor 
(COM). The permittee shall perform a qualitative visual observation of the opacity of 
emissions from each stack on a monthly basis and maintain a log of the observations.  If 
any visible emissions are seen, then opacity must be determined using Reference Method 
9, or by accepting the concurrent readout from the COM and perform an inspection of the 
control equipment and make any necessary repairs.  Observations shall revert to weekly if 
visible emissions, which would trigger Reference Method 9 determinations or equipment 
repairs, are observed during any monthly observation.  Weekly observations shall 
continue until such time that no visible emissions, which would trigger Reference 
Method 9 determinations or equipment repairs, are observed during any three consecutive 
week period. 

 
d)  Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(2), to meet the periodic 

monitoring requirement for sulfur dioxide, the permittee shall use a continuous emission 
monitor (CEM). Excluding the startup and shut down periods, if any 30 day rolling 
average or 24 block average sulfur dioxide value exceeds that standard, the permittee 
shall, as appropriate, initiate an inspection of the control equipment and/or the CEM 
system and make any necessary repairs as soon as practicable. 

 
e) Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(3), to meet the periodic 

monitoring requirement for nitrogen oxide, the permittee shall use a continuous emission 
monitor (CEM). Excluding the startup and shut down periods, if any 30 day rolling 
average nitrogen oxide value exceeds the standard, the permittee shall, as appropriate, 
initiate an inspection of the control equipment and/or CEM system and make any 
necessary repairs or take any corrective actions as soon as practicable. 
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f) Pursuant to Regulations 401 KAR 52:020, Section 10, and 401 KAR 51:017, to meet the 
periodic monitoring requirement for CO, the permittee shall use a continuous emission 
monitor (CEM). 

 
g) Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(5), all the continuous 

emission monitoring systems shall be operated and data shall be recorded during all 
periods of operation of the emissions units including periods of startup, shutdown, 
malfunction or emergency conditions, except for continuous monitoring system 
breakdowns, repairs, calibration checks, and zero and span adjustments. 

 
h) Pursuant to 401 KAR 52:020 and 401 KAR 59:016, Section 7(6), when emission data are 

not obtained because of continuous monitoring system breakdowns, repairs, calibration 
checks, and zero and span adjustments, the permittee shall obtain emission data by using 
other monitoring systems as approved by the Division or the reference methods as 
described in  401 KAR 59:016, Section 7(8) to provide emission data for a minimum of 
eighteen hours in at least twenty-two out of thirty successive boiler operating days. 

 
i) Pursuant to 401 KAR 59:016, Section 7(9), the following procedures shall be used to 

conduct monitoring system performance evaluations and calibration checks as required 
under 401 KAR 59:005, Section 4(3). 

 
1. Reference Method 6 or 7, as applicable shall be used for conducting performance 

evaluations of sulfur dioxide and nitrogen oxides continuous emission monitoring 
systems. 

 
2. Sulfur dioxide or nitrogen oxides, as applicable, shall be used for preparing calibration 

mixtures under Performance Specification 2 of Appendix B to 40 CFR 60 incorporated 
by reference in 401 KAR 50:015. 

 
3. The span value for the continuous monitoring system for measuring opacity shall be 

between sixty (60) and eight (80) percent and the continuous monitoring system for 
measuring nitrogen oxides shall be 1,000 ppm. 

 
4. The span value for the continuous monitoring system for measuring sulfur dioxide at 

the outlet of the control device shall be 50 percent of the maximum estimated hourly 
potential emissions of the fuel fired, or span values as specified in 40 CFR 75, 
Appendix A. 

 
j) Pursuant to 401 KAR 52:020, Section 10, the permittee shall take a sample of the fuel “as 

fired” to the PCs on a daily basis. The samples taken on a daily basis shall be uniformly 
mixed to form a composite sample analyzed once per calender quarter to determine 
mercury, arsenic, beryllium, chromium, magnesium, lead, cadmium, fluorine and 
chlorine content.  This data, along with the baseline data established during the initial 
compliance test, shall be used to demonstrate compliance with the emission limits for 
these pollutants. 
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k) CAM Requirements  
 The permittee shall use Sulfur Dioxide (SO2) and Nitrogen Oxides (NOx) Continuous 

Emissions Monitors (CEMs) as continuous compliance determination methods to 
preclude applicability of 40 CFR 64 for those specific parameters, and to demonstrate 
compliance with Best Available Control Technology (BACT) limits contained in this 
permit 

 
l) Pursuant to 40 CFR 64.6, monitoring for Particulate Matter (PM), Hydrogen Fluoride 

(HF) and H2SO4  is shown in the table below 
 
TABLE:  MONITORING APPROACH 

Applicable CAM 
Requirement 

PM/PM10  HF  H2SO4  

0.018 lb/mmBtu General 
Requirements 

20% Opacity 

0.000159 lb/mmBtu  

30-day rolling average 

0.00497 lb/mmBtu 

30-day rolling average 

Monitoring 
Methods and 

Location 

Initial Source Test & (1) installation of a COM 
at outlet of the dry ESP and monitoring of the 
ESP/WESP electrical field and other relevant 
parameters identified during initial testing* or 
(2) visual observation of plume from stack  

SO2 CEMs plus initial 
source test, coal 
sampling 

SO2 CEMs plus initial 
source test, coal 
sampling 

Indicator Range (1) Initial source testing to establish COM and 
equipment parameter indicator ranges, 
including the ESP/WESP electrical fields, as 
appropriate or (2) Initial source testing to 
establish compliance with the PM limit at 20% 
opacity. The permittee must conduct weekly 
stack observations. If visible emissions are 
seen, the permittee must conduct a Method 9 
observation to determine the opacity of the 
emissions. 

Initial source testing 
to establish correlation 
to SO2 and coal 
quality, then establish 
SO2 CEM and coal 
range appropriate 

Initial source testing to 
establish correlation to 
SO2 and coal quality, 
then establish SO2 CEM 
and coal range 
appropriate 

Data Collection 
Frequency 

(1) Continuous COM and control device 
operating parameters or (2) weekly 
observations 

Continuous CEM, 
quarterly coal 
composites 

Continuous CEM, 
quarterly coal 
composites 

Averaging Period (1)Opacity – 6 minute averages COM control 
device parameters – 3 hours or (2) Visible 
Emission Surveys – 1 minute; Method 9 

30-day 30-day 

Recordkeeping COM data system records and control device 
parameters will be maintained for a period of 5 
years or visible observation records and 
method 9 observations will be kept in a 
designated logbook and maintained for a 
period of 5 years. 

Coal quality 
information will be 
kept in a designated 
log book, plus CEM 
data system records 

Coal quality information 
will be kept in a 
designated log book, 
plus CEM data system 
records 
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QA/QC COM will be maintained and operated in 
accordance with 401KAR 59:005 / 40CFR 60 
Appendix B and/or other requirements as 
applicable, ESP/WESP monitored parameters 
will be maintained and operated in accordance 
with manufacturer recommendations; or 
records of method 9 certifications will be 
maintained 

FGD/WESP will be 
maintained and 
operated in 
accordance with 
manufacturer 
recommendations 

FGD/WESP will be 
maintained and operated 
in accordance with 
manufacturer 
recommendations 

 
 
*  40 CFR 60, Subpart Da, allows the alternative location of COMS, in cases where the stack is considered to be wet (as the TGS stack will be 
upstream of the wet scrubber after the particulate control device).  In the case of TGS, the particulate control consists of the dry ESP prior to the 
wet scrubber and a WESP after the wet scrubber.  Therefore, COMS cannot be installed in TGS’s wet stacks due to the inaccurate opacity 
readings.  Hence, TGC proposes to install COMS at the outlets of the ESPs, and to identify appropriate PM operating parameters for the ESPs 
and WESPs (such as electrical field monitoring or operation or other parameters) within 180 days after initial source testing, with appropriate 
collection frequencies, recordkeeping, indicator ranges and QA/QC.  In the alternative, TGC proposes to use periodic visible observations with 
requirements to use method 9 surveys as needed. 
 
m) Case-by-Case MACT and CAM Requirements 

Pursuant to 40 CFR 63.43 (g)(2)(ii), case-by-case MACT determination, and 40 CFR 
64.6(c)(1), the permittee shall conduct the following monitoring to assure compliance with 
the applicable requirements: 

 
 

HAP 
 

Monitoring Method 
 
VOC (HAPs) 

 
The continuous compliance monitoring method used to assess 
compliance with the carbon monoxide emission limitation shall be used 
as an indicator of good combustion practices.  Compliance with the 
carbon monoxide emission limitation assures compliance with the VOC 
(HAPs) emission limit. 

 
Mercury 

 
The permittee shall take a sample of fuel “as fired” to the PCs on a 
daily basis.  The samples taken on a daily basis shall be uniformly 
mixed to form a composite sample analyzed to determine mercury 
content on a quarterly basis.  This data, along with the baseline data 
established during the initial compliance and subsequent tests, shall be 
used to demonstrate compliance with the emission limits for these 
pollutants. 
 
[The pH level and liquid flow rate shall be monitored in the wet -flue 
gas desulfurization unit as an indicator of proper removal of mercury 
from the exhaust stream. 
 
The wet electrostatic precipitator voltage shall be monitored as an 
indicator of proper operation and removal of mercury from the exhaust 
stream.] 

 
Hydrogen 
Chloride 

 
The continuous compliance monitoring method used to assess 
compliance with the sulfur dioxide emission limitations shall be used to 
assure compliance with the hydrogen chloride emission limit.  
Compliance with the sulfur dioxide emission limitations assures 
compliance with the hydrogen chloride emissions limit. 
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Hydrogen 
Fluoride 

The continuous compliance monitoring method used to assess 
compliance with the sulfur dioxide emission limitations shall be used to 
assure compliance with the hydrogen fluoride emission limit.  
Compliance with the sulfur dioxide emission limitations assures 
compliance with the hydrogen fluoride emissions limit. 

Arsenic, 
Beryllium, 
Chromium, 
Manganese, 
Lead, and 
Cadmium 

The permittee shall take a sample of fuel “as fired” to the PCs on a 
daily basis.  The samples taken on a daily basis shall be uniformly 
mixed to form a composite sample analyzed to determine arsenic, 
beryllium, chromium, manganese, lead and cadmium content on a 
quarterly basis.  This data, along with the baseline data established 
during the initial compliance and subsequent tests, shall be used to 
demonstrate compliance with the emission limits for these pollutants. 
  
[The wet and dry electrostatic precipitator voltage shall be monitored as 
an indicator of proper operation and removal of arsenic, beryllium, 
chromium, manganese, lead and cadmium from the exhaust stream.] 

 
n) Pursuant to 40 CFR 63.43 (g)(2)(ii), case-by-case MACT determination and 40 CFR 

64.6(c)(1), the permittee shall conduct a compliance demonstration annually to validate 
the correlation between the coal samples HAP content and HAP emissions. The test 
procedure shall consist of taking samples of coal “as-fired” concurrent with the 
compliance demonstration to correlate the HAP content of coal with the HAP emissions. 
The coal samples shall be analyzed for HAP content and the correlation with the HAP 
emissions shall be established based on the analyzed HAP content and stack emissions. 

 
5. Specific Record Keeping  Requirements: 

a)   Pursuant to 401 KAR 59:005, Section 3(4), the owner or operator of the indirect heat 
exchanger shall maintain a file of all measurements, including continuous emission 
monitoring system, monitoring device, and performance testing measurements; all 
continuous emission monitoring system performance evaluations; all continuous 
monitoring system or monitoring device calibration checks; adjustments and maintenance 
performed on these systems and devices; and all other information required by 401 KAR 
59:005 recorded in a permanent form suitable for inspection.  

 
b)   Pursuant to 401 KAR 59:005, Section 3(2), the owner or operator of this unit shall 

maintain the records of the occurrence and duration of any startup, shutdown, or 
malfunction in the operation of the affected facility, any malfunction of the air pollution 
control equipment; or any period during which a continuous emission monitoring system 
or emission monitoring device is inoperative. 

 
c)  Pursuant to 401 KAR 50:055, Section 4, the permittee shall compute and record 

percentage of the COM data (excluding startup, shut down, and malfunction data) 
showing excursions above the opacity trigger level in each calendar quarter.  
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d) Pursuant to regulation 401 KAR 52:020, Section 10 and 401 KAR 50:045, Section 6, the 

permittee shall maintain the results of all compliance tests. 
 

e) Case-by-Case MACT and CAM Requirements 
1.  Pursuant to 40 CFR 63.43(g)(2)(ii), the permittee shall keep quarterly records of 

the sample’s HAP analyses.  The permittee shall keep these records according to 
the general recordkeeping requirements specified in Section F.1. and F.2. of this 
permit. 

 
2.  Pursuant to 40 CFR 63.43(g)(2)(ii), and 40 CFR 64.9(b), the permittee shall 

record continuously for the wet limestone scrubber the following: 
 

 a. The scrubber liquid pH at the liquor inlet; 
 b. The liquid flow rate in gallons per minute at the pump discharge or 
 scrubber liquor inlet. 

 
3.  Pursuant to 40 CFR 63.43(g)(2)(ii), and 40 CFR 64.9(b), the permittee shall 

continuously record voltages for the wet electrostatic precipitator and dry 
electrostatic precipitator. 

 
6. Specific Reporting Requirements: 

 
a)   Pursuant to 401 KAR 59:005, Section 3(3), minimum data requirements which follow 

shall be maintained and furnished in the format specified by the Division. Owners or 
operators of facilities required to install continuous monitoring systems shall submit for 
every calendar quarter a written report of excess emissions (as defined in applicable 
sections) to the Division. All quarterly reports shall be postmarked by the thirtieth (30th) 
day following the end of each calendar quarter and shall include the following 
information: 

 
1)  The magnitude of the excess emission computed in accordance with the 401 KAR 

59:005, Section 4(8), any conversion factors used, and the date and time of 
commencement and completion of each time period of excess emissions. 

 
2) All hourly averages shall be reported for sulfur dioxide, carbon monoxide and 

nitrogen oxides monitor. The hourly averages shall be made available in the format 
specified by the Division. 

 
3)   Specific identification of each period of excess emissions that occurs during startups, 

shutdowns, and malfunctions of the affected facility. The nature and cause of any 
malfunction (if known), the corrective action taken or preventive measures adopted. 
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4)  The date and time identifying each period during which continuous monitoring system 

was inoperative except for zero and span checks and the nature of the system repairs 
or adjustments. 

 
5)  When no excess emissions have occurred or the continuous monitoring system(s) 

have not been inoperative, repaired, or adjusted, such information shall be stated in 
the report. 

 
6) For sulfur dioxide, carbon monoxide and nitrogen oxides, all information listed in 401 

KAR 59:016, Section 9(2)(a) through (i), shall be reported to the Division for each 
twenty-four (24) hour period. 

 
7) If the minimum quantity of emission data as required by 401 KAR 59:016, Section 7 

is not obtained for any thirty successive boiler operating days, the permittee shall 
report all the information listed in 401 KAR 59:016, Section 9(3) for that thirty 
(30)day period. 

 
8) If any sulfur dioxide standards as specified in 401 KAR 59:016, Section 4(a and b) 

are exceeded during emergency conditions because of control system malfunction, 
the permittee shall submit a signed statement including all information as described in 
401 KAR 59:016, Section 9(4). 

 
9) For any periods for which opacity, sulfur dioxide or nitrogen oxides emissions data 

are not available, the permittee shall submit a signed statement pursuant to 401 KAR 
59:016, Section 9(6) indicating if any changes were made in the operation of the 
emission control system during the period of data unavailability.  Operations of 
control system and emissions units during periods of data unavailability are to be 
compared with operation of the control system and emissions units before and 
following the period of data unavailability. 

 
10) The permittee shall submit a signed statement including all information as described 

in 401 KAR 59:016, Section 9(7). 
 
11) Pursuant to 401 KAR 59:016, Section 9(8), for the purposes of the reports required 

under 401 KAR 59:005, Section 4, periods of excess emissions are defined as all six 
(6) minute periods during which the average opacity exceeds the applicable opacity 
standards as specified in 401 KAR 59:016, Section 3(2).  Opacity levels in excess of 
the applicable opacity standard and the date of such excesses are to be submitted to 
the Division each calendar quarter. Continuous emissions monitoring for sulfur 
dioxide and nitrogen oxide shall be certified, operated and maintained in accordance 
with the applicable provisions of 40 CFR Part 75, compliance with which shall be 
deemed compliance with monitoring provisions of 40 CFR 60.47a 
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b) Pursuant to 401 KAR 59:005, Section 3(3), the permittee shall report the number of 

excursions (excluding startup, shut down, malfunction data) above the opacity trigger 
level, date and time of excursions, opacity value of the excursions, and percentage  
of the COM data showing excursions above the opacity trigger level in each calendar 
quarter to the Division’s Regional Office. 
 

c) CAM Requirements 
Pursuant to 40 C.F.R. §64.9(a) the permittee shall report the following information 
according to the general reporting requirements specified in Section F.5. of this permit: 

 
a.  Number of exceedances or excursions; 
b.  Duration of each exceedance or excursion; 
c.  Cause of each exceedance or excursion; 
d.  Corrective actions taken on each exceedance or excursion; 
e.  Number of monitoring equipment downtime incidents; 
f.  Duration of each monitoring equipment downtime incident; 
g.  Cause of each monitoring equipment downtime incident; 
h.  Description of actions taken to implement a quality improvement plan and upon 

completion of the quality improvement plan, documentation that the plan was 
completed and reduced the likelihood of similar excursions or exceedances. 

 
7. Specific Control Equipment Operating Conditions: 

 
a) Pursuant to 401 KAR 50:055, Section 2 (5), the SCR ESP, WFGD, and WESP, shall be 

operated to maintain compliance with permitted emission limitations, in accordance with 
manufacturer’s specifications and / or standard operating practices. 

 
b) Pursuant to 401 KAR 50:055, Section 2 (1)(a), a compliance demonstration for the FGD, 

flue gas desulfurization system, must be completed within 180 days of start-up.  If 
compliance with the 0.167 lb/mmBtu sulfur dioxide emissions limit is not met within this 
initial compliance period, operations at the facility must be suspended until all necessary 
modifications to control equipment are completed.  During this period, the facility can be 
in operation only for the purpose of demonstrating compliance. 

 
c) Pursuant to 401 KAR 59:005, Section 3(4), records regarding the maintenance of the 

control equipment shall be maintained. 
 

d) See Section E for further requirements. 
 

e) Case-by-Case MACT Requirements 
Pursuant to 40 CFR 63.43(d), the permittee shall install and operate the following control 
technology to meet the case-by-case MACT emission limitations while emission units are 
in operation    
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HAP 

 
Control Technology 

 
VOC (HAPs) 

 
Good combustion practices 

 
Mercury 

 
Low NOx burners, selective catalytic 

reduction (SCR), electrostatic precipitator, 
wet flue gas desulfurization and wet 

electrostatic precipitator with 80% (aprox) 
combined control efficiency 

 
Acid Gases 
(Hydrogen Chloride 
and Hydrogen 
Fluoride) 

 
Wet limestone scrubber and wet 

electrostatic precipitator with 98% (aprox) 
combined control efficiency 

 
Metals (Arsenic, 
Beryllium, 
Cadmium 
Chromium, Lead 
and Manganese) 

 
Wet and Dry Electrostatic Precipitator 

with 99.5 to 99.9% control efficiency for 
PM  (aprox.) 

 
 
Control Equipment Operating Conditions for the wet limestone scrubber: 
 
Pursuant to 40 CFR 63.43(g)(2)(ii), case-by-case MACT determination and 40 CFR 64.6(c)(2), 
the permittee shall maintain the liquor pH level within the range that demonstrated compliance in 
the most recent compliance demonstration.  The permittee must maintain the liquid flow rate 
within the range that demonstrated compliance in the most recent compliance demonstration. 
 
Control Equipment Operating Conditions for the wet electrostatic precipitator and dry 
electrostatic precipitator: 
 
Pursuant to 40 CFR 63.43(g)(2)(ii), case-by-case MACT determination and 40 CFR 64.6(c)(2), 
the permittee shall maintain the wet electrostatic precipitator and dry electrostatic precipitator 
voltage equal to or above the level that demonstrated compliance in the most recent compliance 
demonstration.  
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Emissions Unit 03  Auxiliary Boiler AB001 
 
Description: 
300 mmBtu/hr low sulfur (0.05% sulfur) diesel fired auxiliary boiler  
Construction Commenced Date: estimated 2002 
 
Applicable Regulations:   
 
40 CFR 60, Subpart Db, Standards of Performance for Industrial-Commercial-Institutional 
Steam Generating Units, incorporated by reference in regulation 401 KAR 60:005, Section 
3(1)(b). 
401 KAR 59:015, New indirect heat exchangers.  
401 KAR 63:020, Potentially Hazardous Matter or Toxic Substances. 
40 CFR 60, Appendix F, Quality Assurance Procedures. 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 
 

The auxiliary boiler shall only operate during start-up periods of one utility boiler or when no 
utility boilers are in operation. The auxiliary boiler shall nor operate more than 500 hours per  
twelve (12) consecutive months [401 KAR 51:001, Section 1 (142)]. 

 
2. Emission Limitations: 
 

a) Pursuant to Regulations 401 KAR 60:005, Section 3(1)(b), 401 KAR 59:015, Section 
4(1)(b), and 401 KAR 51:017, particulate emissions shall not exceed 0.06 lb/mmBtu heat 
input based on a three-hour average.  

 
b) Pursuant to 401 KAR 59:015, Section 4(2)(a), emissions from the utility boiler shall not 

exceed twenty (20) percent opacity based on a six-minute average except that a 
maximum of twenty-seven (27) percent is allowed for not more than one (1) six (6) 
minute period per hour. 

 
c) Pursuant to Regulations 401 KAR 60:005, Section 3(1)(b); 401 KAR 59:015, Section 

5(1)(b); and 401 KAR 51:017, sulfur dioxide emissions shall not exceed 0.05 lbs/mmBtu 
based on a three-hour average. 

 
d) Pursuant to Regulations 401 KAR 51:017, carbon monoxide emissions shall not exceed 

0.06 lbs/mmBtu based on a thirty (30) day rolling average. 
 

e) Pursuant to Regulations 401 KAR 60:005, Section 3(1)(b); 401 KAR 59:015, Section 
6(1)(b); and 401 KAR 51:017, nitrogen oxides emissions shall not exceed 0.12 
lbs/mmBtu based on a three-hour average. 
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f) Pursuant to Regulations 401 KAR 51:017, VOC emissions shall not exceed 0.03 

lbs/mmBtu based on a thirty (30) day rolling average. 
 

3. Testing Requirements: 
a) Pursuant to Regulations 401 KAR 59:005, Section 2(1) and 401 KAR 59:015, Section 8, 

the permittee shall demonstrate compliance with the applicable emission standards within 
sixty (60) days after achieving the maximum production rate at which the affected facility 
will be operated, but not later than 180 days after initial startup of such facility.  

 
b) Pursuant to 401 KAR 59:015, Section 8(1)(f), if the unit has operated during the previous 

12 consecutive months, the permittee shall determine the opacity of emissions from the 
stack by EPA Reference Method 9 annually, or more frequently if requested by the 
Division. 

 
c) The permittee shall conduct a performance test for particulate emissions annually after 

demonstrating compliance with the allowable standards. 
 

d) See Section D. 
 

4. Specific Monitoring Requirements: 
 

a) Pursuant to 401 KAR 52:020; 401 KAR 60:005; 401 KAR 59:015, Section 7; 401 KAR 
51:017; and 401 KAR 59:005, Section 4, the permittee shall install, calibrate, maintain, 
and operate continuous emission monitoring systems or use other monitoring methods as 
allowed by regulation, for measuring the opacity of emissions, sulfur dioxide emissions, 
carbon monoxide emissions, nitrogen oxides emissions and either oxygen or carbon 
dioxide emissions.  Oxygen or carbon dioxide shall be monitored at each location where 
sulfur dioxide or nitrogen oxides emissions are monitored. The owner or operator shall 
ensure the continuous emission monitoring systems are in compliance with the 
requirements of 401 KAR 59:005, Section 4. 

 
b) Pursuant to 401 KAR 52:020; 401 KAR 51:017; and 401 KAR 59:015, to meet the 

periodic monitoring requirement for sulfur dioxide, the permittee shall use a continuous 
emission monitor (CEM).  

 
c) Pursuant to 401 KAR 52:020; 401 KAR 51.:017; and 401 KAR 59:015, to meet the 

periodic monitoring requirement for nitrogen oxide, the permittee shall use a continuous 
emission monitor (CEM). 

 
d) Pursuant to 401 KAR 52:020; and 401 KAR 51:017, to meet the periodic monitoring 

requirement for CO, the permittee shall use a continuous emission monitor (CEM). 
 
e) Pursuant to 401 KAR 52:020; 401 KAR 59:015; and 401 KAR 51:017 all the continuous 

emission monitoring systems shall be operated and data shall be recorded during all 
periods of operation of the emissions units including periods of  
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 startup, shutdown, malfunction or emergency conditions, except for continuous 

monitoring system breakdowns, repairs, calibration checks, and zero and span 
adjustments. 

 
f) Pursuant to 401 KAR 59:015, Section 7(3), the following procedures shall be used to 

conduct monitoring system performance evaluations and calibration checks as required 
under 401 KAR 59:005, Section 4(3). 

 
g) Pursuant to 401 59:015, Section 7(3)(a), Reference Method 6 or 7, as applicable shall be 

used for conducting performance evaluations of sulfur dioxide and nitrogen oxides 
continuous emission monitoring systems. 

 
h) Pursuant to 401 59:015, Section 7(3)(b), Sulfur dioxide or nitrogen oxides, as applicable, 

shall be used for preparing calibration mixtures under Performance Specification 2 of 
Appendix B to 40 CFR 60 filed by reference in 401 KAR 50:015. 

 
i) Pursuant to 401 59:015, Section 7(3)(c), The span value for the continuous monitoring 

system for measuring opacity shall be 80, 90, or 100 percent and the continuous 
monitoring system shall be 500 ppm for measuring nitrogen oxides and 1,000 ppm for 
measuring sulfur oxides. 

 
j) The permittee shall monitor the hours of operation during each twelve (12) consecutive 

months.  
 
5. Specific Record Keeping  Requirements: 
 

a)  Pursuant to 401 KAR 59:005, Section 3(4), the owner or operator of the  indirect heat 
exchanger shall maintain a file of all measurements, including continuous monitoring 
system, monitoring device, and performance testing measurements; all continuous 
monitoring system performance evaluations; all continuous monitoring system or 
monitoring device calibration checks; adjustments and maintenance performed on these 
systems and devices; and all other information required by 401 KAR 59:005 recorded in 
a permanent form suitable for inspection.  

 
b)  Pursuant to 401 KAR 59:005, Section 3(2), the owner or operator of this unit shall 

maintain the records of the occurrence and duration of any startup, shutdown, or 
malfunction in the operation of the affected facility, any malfunction of the air pollution 
control equipment; or any period during which a continuous monitoring system or 
monitoring device is inoperative. 

 
c) The permittee shall maintain the results of all compliance tests. 
 
d) The permittee shall maintain records of hours of operation during each twelve (12) 

consecutive months.  
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6. Specific Reporting Requirements: 

 
a)  Pursuant to 401 KAR 59:005, Section 3(3), minimum data requirements which follow 

shall be maintained and furnished in the format specified by the Division. Owners or 
operators of facilities required to install continuous monitoring systems shall submit for 
every calendar quarter a written report of excess emissions (as defined in applicable 
sections) to the Division. All quarterly reports shall be postmarked by the thirtieth (30th) 
day following the end of each calendar quarter and shall include the following 
information: 

 
1. The magnitude of the excess emission computed in accordance with the 401 KAR 

59:005, Section 4(8), any conversion factors used, and the date and time of 
commencement and completion of each time period of excess emissions. 

 
2. All hourly averages shall be reported for sulfur dioxide, carbon monoxide, and 

nitrogen oxides monitors. The hourly averages shall be made available in the 
format specified by the Division. 

 
3.  Specific identification of each period of excess emissions that occurs during 

startups, shutdowns, and malfunctions of the affected facility. The nature and 
cause of any malfunction (if known), the corrective action taken or preventive 
measures adopted. 

 
4. The date and time identifying each period during which the continuous 

monitoring system was inoperative except for zero and span checks and the nature 
of the system repairs or adjustments. 

 
5. When no excess emissions have occurred or the continuous monitoring system(s) 

have not been inoperative, repaired, or adjusted, such information shall be stated 
in the report. 

 
b) The permittee shall report the number of excursions (excluding startup, shut down, 

malfunction data) above the opacity trigger level, date and time of excursions, opacity 
value of the excursions, and percentage of the COM data showing excursions above the 
opacity trigger level in each calendar quarter to the Division Regional Office. 

 
7. Specific Control Equipment Operating Conditions: 

 
a) Pursuant to 401 KAR 50:055, Section 5, the boiler shall be operated in accordance with 

manufacturer’s specifications and / or standard operating practices. 
 

b) See Section E for further requirements. 
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Emissions Unit 04  Coal Handling Systems 
 
Description: 
 
Machine Point 01 -  CDC001    Convey and Transfer (Stockout)  
Machine Point 02  - CDC002a   Convey and Transfer (Reclaim Primary)  
Machine Point 03 - CDC002b   Convey and Transfer (Reclaim Secondary)  
Machine Point 04 - CDC003    Crusher Tower and Convey 
Machine Point 05 - CDC004    Convey and Plant Surge Bin 
Machine Point 06 - CDC005    Silo 1  East 
Machine Point 07 - CDC006    Silo 1 West 
Machine Point 08 - CDC007    Silo 2  East 
Machine Point 09  - CDC008    Silo 2 West 
Machine Point 10  - CFD004    Stacker/Reclaim(while in reclaim operation) 
Machine Point 11 - CFD005    Convey/Transfer(while in reclaim operation) 
Machine Point 12 - CFD007    Secondary Reclaim Endloader 
 
Control Equipment:   
    Enclosures and Baghouse   Machine Points 01 – 05  
    Bin Filters     Machine Points 06 – 09 
    Partial Enclosure/Low Drop/  
    Filter      Machine Point 11 
       
Operating Rate:    
    2000 tons/hour (each transfer) Machine Point 01 - 4 transfers  
 Machine Point 10 -12 
    1000 tons/hour (each transfer)   Machine Point 02 - 2 transfers    
 Machine Point 04 – 8 transfers 
 Machine Point 05 – 6 transfers 
 Machine Point 06 – 3 transfers 
 Machine Point 07 – 3 transfers 
 Machine Point 08 – 3 transfers 
 Machine Point 09 – 3 transfers 
    500 tons/hour (each transfer)   Machine Point 03 – 2 transfers 
 
Construction Commenced Date: Estimated Early 2002 
 
Applicable Regulations:   
 
401 KAR 60:005, incorporation by reference 40 CFR 60 Subpart Y, Standards of Performance 
for Coal Preparation Plants  
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
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1. Operating Limitations: 
  

Pursuant to 401 KAR 51:017, the permitee shall install control methods selected as BACT 
 
2.  Emission Limitations: 
 

a) Pursuant to 40 CFR 60.252, the owner or operator shall not cause to be discharged into 
the atmosphere from any coal processing and conveying equipment, coal storage system, 
or coal transfer and loading system processing coal, gases which exhibit 20 percent 
opacity or greater. 

 
b) Pursuant to 401 KAR 51:017, the baghouse utilized shall exhibit a particulate design 

control efficiency of at least 99%. 
 
3. Testing Requirements: 
 

Pursuant to 401 KAR 60:005, incorporating by reference 40 CFR 60:254, the permittee shall 
determine the opacity of emissions from each stack by EPA Reference Method 9 annually, 
and procedures in 40 CFR 60.8 or more frequently if requested by the Division. 
 

4. Specific Monitoring Requirements: 
 

The permittee shall perform a qualitative visual observation of the opacity of emissions 
from each emission point on a weekly basis and maintain a log of the observations.  If 
visible emissions from any emission point are seen, then the permittee shall determine the 
opacity of emissions by Reference Method 9 and perform an inspection of the control 
equipment for any necessary repairs.  
 

5. Specific Record Keeping  Requirements: 
 

a)  The permittee shall maintain the records of amount of coal received and processed. 
 
b) The permittee shall maintain the results of all compliance tests. The permittee shall 

record each week, the date and time of each observation and opacity of visible emissions 
monitoring. In case of exceedances, the permittee must record the reason (if known) and 
the measures taken to minimize or eliminate exceedances. 

 
6. Specific Reporting Requirements: 
 

See Section F, Conditions 5, 6, 7 and 8. 
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7. Specific Control Equipment Operating Conditions: 

 
a) Pursuant to 401 KAR 50:055, Section 5, the enclosures/partial enclosures, baghouse, bin 

filters, low-pressure drop and telescopic chutes shall be maintained and  operated to 
ensure the emission units are in compliance with applicable requirements of 40 CFR 60, 
Subpart Y and in accordance with manufacturer’s specifications and/or standard 
operating practices 

 
b) Pursuant to 401 KAR 59:005, Section 3(4), records regarding the maintenance of the 

control equipment shall be maintained. 
 

c)   See Section E for further requirements. 
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Emissions Unit 05  Coal Handling System 
 
Description: 
 
Machine Point 01  - CFD001     Stacker Operation   
Machine Point 02  - CFD002    Stacker Operation 
Machine Point 03 - CFD003    Stacker/Reclaim (while in stacker operation) 
Machine Point 04  - CFD006    Secondary Stacker 
 
Control Equipment:  
   Partial Enclosures/Low Drops   Machine Points 01 - 04 
   Telescopic Chute and Low Drop   Machine Point 03 and 04 
 
Operating Rate:    
   2000 tons/year     Machine Points 01 - 04 
 
Construction Commenced Date: Estimated 2002 
 
Applicable Regulations:   
 
401 KAR 63:010, Fugitive emissions 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 

 
1. Operating Limitations: 
 

a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to prevent 
particulate matter from becoming airborne. Such reasonable precautions shall include, 
when applicable, but not limited to the following: 

 
1. Application and maintenance of asphalt, water, or suitable chemicals on roads, 

material stockpiles, and other surfaces which can create airborne dust; 
2. Installation and use of compaction or other measures to suppress the dust emissions 

during handling; 
 

b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions 
beyond the property line is prohibited. 

 
c) Pursuant to 401 KAR 51:017, the permitee shall install control methods selected as 

BACT. 
 
2. Emission Limitations: 
 None 
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3. Testing Requirements: 

 
None 
 

4. Specific Monitoring Requirements: 
 
The permittee shall monitor fugitive emissions from partial enclosures, low-pressure drop 
and telescopic chutes weekly as required by Best Available Control Technology (BACT) 

 
5. Specific Record Keeping Requirements: 
 
 a) The permittee shall maintain records of the amount of coal received and processed. 
 

b)  The permitee shall maintain a log of the date, time and results of the monitoring required 
in subsection 4 above  

 
6. Specific Reporting Requirements: 
 

See Section F, Conditions 5, 6, 7 and 8. 
 
7. Specific Control Equipment Operating Conditions: 
 

a) Pursuant to 401 KAR 50:055, Section 5, the partial enclosures, low-pressure drop and 
telescopic chutes shall be maintained,  operated to ensure the emission units are in 
compliance with applicable requirements of 401 KAR 63:010, and in accordance with 
manufacturer’s specifications and/or standard operating practices 

 
 b) See Section E for further requirements
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Emissions Unit 06  Coal Piles 
 
Description: 
 
Machine Point 01 – 14a North Coal Storage Pile 
Machine Point 02 – 14a South Coal Storage Pile 
Machine Point 03 – 14b Secondary Pile 
Machine Point 04 – 14c Emergency Pile 
Machine Point 05 – 14d Endloaders 
 
Control Equipment:    Compaction  
Operating Rate:       
  7.72 acres Machine Point 01 
 5.65 acres Machine Point 02 
 1.84 acres Machine Point 03 
 0.72 acres Machine Point 04 
 2000 tons/hour Machine Point 05 
 
Construction Commenced Date:  Estimated 2002 
 
Applicable Regulations:   
 
401 KAR 63:010, Fugitive Emissions  
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 

 
a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to prevent 

particulate matter from becoming airborne. Such reasonable precautions shall include, 
when applicable, but not limited to the following: 

 
1. Application and maintenance of asphalt, water, or suitable chemicals on roads, 

material stockpiles, and other surfaces which can create airborne dust; 
 
2. Installation and use of compaction or other measures to suppress the dust 

emissions during handling; 
 
b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions 

beyond the property line is prohibited. 
 
c) Pursuant to 401 KAR 51:017, the permitee shall install control methods selected as 

BACT. 
 
 



 

Permit Number: V-02-001 (Revision 2)      Page: 25 of 50 

SECTION B – EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 
 
2. Emission Limitations: 

  
None 
 
 

3. Testing Requirements: 
 

None 
 

4. Specific Monitoring Requirements: 
 
The permittee shall monitor fugitive emissions from the Coal Piles weekly as required by 
Best Available Control Technology (BACT). See above. 
 

5. Specific Record Keeping  Requirements: 
 

a) The permittee shall maintain the records of amount of coal received and processed. 
 
b) The permitee shall maintain a log of the date, time and results of the monitoring required 

in subsection 4 above. 
 

6. Specific Reporting Requirements: 
 
See Section F, Conditions 5, 6, 7 and 8. 
 

7. Specific Control Equipment Operating Conditions: 
 

a) Pursuant to 401 KAR 50:055, Section 5, the Coal Piles shall be maintained,  to ensure the 
emission units are in compliance with applicable requirements of 401 KAR 63:010, and 
standard operating practices. 

 
b)  Pursuant to 401 KAR 59:005, Section 3(4), records regarding the maintenance of the 

control equipment shall be maintained. 
 

c)   See Section E for further requirements. 
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Emissions Unit  07  FGD Reagent Prep Handling 
 
Description: 
Machine Point 01  - LDC001     Convey/Transfer Structure 1 
Machine Point 02 - LDC002     Convey/Transfer Structure 2 
Machine Point 03 - LDC003     Convey/Transfer Structure 3 
Machine Point 04 - LDC005     Storage Bins (2) 
Machine Point 05  - LFD003     Convey to Pile (Stockout) 
Machine Point 06  - LFD004     Pile to Belt (Reclaim) 
 
Control Equipment:  
      Enclosures / Filters      Machine Points 01 – 03 & 06 
              
Operating Rate:    
      400 tons/hour (each)   Machine Points 01 – 06 
     
Construction Commenced Date: Estimated Early 2002 
 
Applicable Regulations:   
 
401 KAR 60:670, incorporating by reference 40 CFR 60 Subpart OOO, Standards of 
Performance for Nonmetallic Mineral Processing Plants, as modified by Section 3 of 401 KAR 
60:670 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 

 
Pursuant to 401 KAR 51:017, the permitee shall install control equipment selected as BACT. 

 
2. Emission Limitations: 
 

a) Pursuant to Regulations 401 KAR 51:017, and 401 KAR 60:670, emissions of particulate 
shall be controlled by filters. 

 
b) Pursuant to 401 KAR 60:670, specifically 40 CFR 60.672(a), emissions of particulate 

shall not exceed 0.05 gr/dscm and shall not exhibit greater than 7% opacity. 
 

c) Pursuant to 401 KAR 60:607, specifically 40 CFR 60.672(b), emissions of particulate 
shall not exhibit greater than 10% opacity (Mp 01-03, 06). 

 
3. Testing Requirements: 

 
a)  Pursuant to 401 KAR 60:670, specifically 40 CFR 60.675(b)(2), the owner and/or 
operator shall use EPA Reference Method 9 and the procedures in 40 CFR 60.11 to 
determine opacity, annually. 
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b) Pursuant to Regulations 401 KAR 60:670 and 40 CFR 60.675(b)(1), EPA Reference 
Method 5 or Method 17 shall be performed as required by the Division to determine 
compliance with the particulate matter concentration emission limit. 

 
4. Specific Monitoring Requirements: 
 

a) Pursuant to 401 KAR 51:017 and 401 KAR 60:670, the permittee shall perform a 
qualitative visual observation of the opacity of emissions from each emission point on a 
weekly basis and maintain a log of the observations.  If visible emissions from any 
emission point are seen, then the permittee shall determine the opacity of emissions by 
Reference Method 9 and perform an inspection of the control equipment for any 
necessary repairs. 

 
5. Specific Recordkeeping Requirements: 
 

a) Reporting and Recordkeeping shall be done in compliance with the requirements 
contained within 401 KAR 60:670, specifically 40 CFR 60.676. 

 
b) The permittee shall maintain a log of the date, time and results of the monitoring required 

in Subsection 4 above. 
 
c) Records of the lime processed (tonnage) shall be maintained. 
 
d) See Section F, Conditions 5, 6, 7 and 8. 

 
6. Specific Reporting Requirements: 
 

Pursuant to 401 KAR 60:670, specifically 40 CFR 60.676, the owner and/or operator shall 
submit written reports of the results of all performance tests conducted to demonstrate 
compliance with the standards of 40 CFR 60.672, including reports of opacity observations 
made using EPA Reference Method 9. 

 
7. Specific Control Equipment Operating Conditions: 

 
 a)  Pursuant to 401 KAR 50:055, Section 5, the filter and enclosures shall be maintained and 

operated to ensure the emission units are in compliance with applicable requirements of 
40 CFR 60,Subpart OOO and in accordance with manufacturer’s specifications and/or 
standard operating practices 

 
b) Pursuant to 401 KAR 50:050, Section 1, records regarding the maintenance of the control 

equipment shall be maintained. 
 
c) See Section E for further requirements. 
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Emissions Unit 08  FGD Reagent Prep Handling (Fugitives) 
 
Description: 
 
Machine Point 01 -  LFD001     Barge Unload Bucket to Hopper 
Machine Point 02 - LFD002     Unload Hopper to Feeder 
Machine Point 03        Storage Pile 
Machine Point 04        Inactive Pile  
Machine Point 05 - LDC004A    Rail Unload 
Machine Point 06 - LDC004B    Rail Unload  
 
Control Equipment: 
      Partial Enclosures / Filters  Machine Points 05 - 06 
 
Operating Rate:    
      400 tons/hour     Machine Points 01 - 02 
        0.72 acres     Machine Point  03 
      1.8   acres    Machine Point  04 
      200 tons/hour (each)    Machine Points 05 - 06 
        
Construction Commenced Date:  Estimated 2002 
  
Applicable Regulations:   
 
401 KAR 63:010, Fugitive Emissions  
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 

 
a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to prevent 

particulate matter from becoming airborne. Such reasonable precautions shall include, 
when applicable, but not limited to the following: 

 
1 Application and maintenance of asphalt, water, or suitable chemicals on roads, 

material stockpiles, and other surfaces which can create airborne dust; and  
 
2. Installation and use of compaction or other measures to suppress the dust 

emissions during handling; 
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b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions 
beyond the property line is prohibited. 

 
c) Pursuant to 401 KAR 51:017, the permitee shall install control methods selected as 

BACT. 
 
2. Emission Limitations: 

  
None 

 
3. Testing Requirements: 

 
None 
 

4. Specific Monitoring Requirements: 
 
The permittee shall monitor fugitive emissions weekly from each emission point. Enclosures 
demonstrate compliance with the requirements of 401 KAR 63:010 and Best Available 
Control Technology (BACT) 
 

5. Specific Record Keeping Requirements: 
 

a) The permittee shall maintain a log of the date, time, and results of the monitoring required 
in Subsection 4 above. 

 
b) The permitee shall maintain the records of amount of limestone received and processed. 
 

6. Specific Reporting Requirements: 
 
See Section F, Conditions 5, 6, 7 and 8. 
  

7. Specific Control Equipment Operating Conditions: 
 

a) Pursuant to 401 KAR 50:055, Section 5, the partial enclosures and filters shall be 
maintained and operated to ensure the emission units are in compliance with applicable 
requirements of 401 KAR 63:010 and in accordance with manufacturer’s specifications 
and/or standard operating practices 

 
b) Pursuant to 401 KAR 59:005, Section 3(4), records regarding the maintenance of the 

control equipment shall be maintained. 
 
c) See Section E for further requirements. 
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Emissions Unit 09  Fly Ash Handling System FADC001A and FADC001B 
 
Description: 
 
Fly Ash Silo Bins (2)  
Control Equipment:     Filter 
Operating Rate:     75 tons/hour (each) 
Construction Commenced Date:  Estimated Early 2002 
  
Applicable Regulations:   
 
401 KAR 59:010, New Process Operations 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 

 
Pursuant to 401 KAR 51:017, the permitee shall install control methods selected as BACT. 
 

2. Emission Limitations: 
 

a) Pursuant to Regulations 401 KAR 59:010, the permittee shall not cause to be discharged 
into the atmosphere from any of the above mentioned emissions units gases which exhibit 
twenty (20) percent opacity or greater. 

 
b) Pursuant to State 401 KAR 59:010, particulate matter emissions from the bin filter shall 

not exceed [3.59 ( P ) 0.62 ] lbs/hr based on a three-hour average, where P is the flyash rate 
in tons/hr. 

 
3. Testing Requirements: 
 

a) Pursuant to 401 KAR 59:010, the permittee shall determine the opacity of emissions from 
each stack by EPA Reference Method 9 annually, or more frequently if requested by the 
Division. 

 
b) Pursuant to 401 KAR 59:010, EPA Reference Method 5 shall be performed as required 

by the Division to determine compliance with the particulate matter concentration 
emission limit. 
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4. Specific Monitoring Requirements: 
 

The permittee shall perform a qualitative visual observation of the opacity of emissions from 
each stack on a weekly basis and maintain a log of the observations.  If visible emissions 
from any stack are seen, then the permittee shall determine the opacity of emissions by 
Reference Method 9 and perform an inspection of the control equipment for any necessary 
repairs.  

 
5. Specific Record Keeping  Requirements: 
 

a) The permittee shall maintain the records of amount of ash processed. 
 

b) Pursuant to 401 KAR 59:005, Section 3(4), the permittee shall maintain the results of all 
compliance tests and calculations. 

 
c) The permittee shall record each week the date, time and opacity of the visible emissions 

monitoring. In case of an exceedance, the permittee must record the reason (if known) 
and the measures taken to minimize or eliminate the exceedance. 

 
6. Specific Reporting Requirements: 

 
See Section F, Conditions 5, 6, 7 and 8. 
  

7. Specific Control Equipment Operating Conditions: 
 

a) Pursuant to 401 KAR 50:055, Section 5, the filter equipment shall be maintained and 
operated to ensure the emission unit is in compliance with applicable requirements of 401 
KAR 59:010 and in accordance with manufacturer’s specifications and/or standard 
operating practices 

 
b) Pursuant to 401 KAR 59:005, Section 3(4), records regarding the maintenance of the 

control equipment shall be maintained. 
 

c) See Section E for further requirements. 
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Emission Unit 10 and 11 Two Cooling Towers  CT1 and CT2 
 
Description: 
 
Control Equipment:      0.002% Drift Eliminators 
Operating Rate:      345,910 GPM each 
Construction Commenced Date:  Estimated 2002 
 
Applicable Regulations:   
 
401 KAR 63:010, Fugitive emissions 
401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major 
construction or modification commenced after September 22, 1982. 
 
1. Operating Limitations: 
 
 a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to prevent 

particulate matter from becoming airborne.  
 
b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions 

beyond the property line is prohibited. 
 
2. Emission Limitations: 
 

a) Pursuant to regulation 401 KAR 51:017, the cooling towers shall utilize 0.002% Drift 
Eliminators. 

 
b) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to prevent 

particulate matter from becoming airborne. 
 

3. Testing Requirements: 
 
None 

 
4. Specific Monitoring Requirements: 

 
The Permittee shall measure the total dissolved solids (TDS) content on at least a monthly 
basis.  Measurement of TDS in the wastewater discharge permit associated with the units as 
required by a National Pollutant Discharge Elimination System (NPDES) permit, may be 
used to satisfy this requirement if the effluent has not been diluted or otherwise treated in a 
manner that would significantly reduce the TDS content. 
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SECTION B – EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 
 
5. Specific Record Keeping Requirements: 
 

a) The permittee shall maintain records of the manufacturer’s design of the Drift 
Eliminators. 

 
 b)  The permittee shall maintain records of water circulation. 
 
6. Specific Reporting Requirements: 
 

See Section F, Conditions 5, 6, 7 and 8. 
 
7. Specific Control Equipment Operating Conditions: 
 

a)  Pursuant to 401 KAR 50:055, Section 5, the drift eliminators shall be maintained and 
operated to ensure the emission units are in compliance with applicable requirements of 
401 KAR 63:010 and in accordance with manufacturer’s specifications and/or standard 
operating practices. 

 
b) See Section E for further requirements. 
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SECTION C – INSIGNIFICANT ACTIVITIES 
 
The following listed activities have been determined to be insignificant activities for this source 
pursuant to 401 KAR 52:020, Section 6.  While these activities are designated as insignificant, 
the permittee must comply with the applicable regulation(s). Process and emission control 
equipment at each insignificant activity subject to a generally applicable regulation shall be 
inspected monthly and a qualitative visible emissions evaluation made. The results of the 
inspections and observations shall be recorded in a log, noting color, duration, density (heavy or 
light), cause and corrective actions taken for any abnormal visible emissions.   
  
Description         Generally Applicable Regulation  
   
1. Fire Water Pumps (2) Number two low sulfur    None 
 (0.05% sulfur ) fuel oil  Fired (1) Electric   
 
2. Maintenance Shop Activities     None 
 
3. Number two low sulfur  (0.05% sulfur )   401 KAR 59:050 
 Fuel Oil Storage Tanks     
 
4. Miscellaneous Water Storage Tanks    None 
 
5. FGD Solid Waste By-product Handling   401 KAR 63:010 
 and Long-term Storage 
 
6. Number two low sulfur  (0.05% sulfur )    None 
 Diesel Fired Emergency Generator   
 
7. Ammonia Tanks        401 KAR 68 
 
8. Haul Roads         401 KAR 63:010 
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SECTION D – SOURCE EMISSION LIMITATIONS AND TESTING 
REQUIREMENTS 
 

1) PM/PM10(filterable and condensable), sulfur dioxide, carbon monoxide, nitrogen oxides, 
VOC and visible (opacity) emissions shall be measured by applicable reference methods, 
or equivalent or alternative methods approved by the cabinet (and U.S.EPA, if required), 
and shall not exceed the respective limitations specified herein.. 

 
2) Emissions Unit 01 and 02 shall be performance tested initially for compliance with the 

emission standards for PM/PM10(filterable); sulfur dioxide (SO2); nitrogen oxides 
(NOx); and carbon monoxide (CO), by applicable reference methods, or by equivalent or 
alternative test methods approved by the cabinet and U.S. EPA. 

 
3) Emissions Unit 01 and 02 shall be performance tested initially for compliance with the 

BACT emission standards for PM10(condensable) and VOCs, by applicable reference 
method, or by method approved by the cabinet. 

 
4) After the initial compliance test, and CEMS/COMs certification as stated above, 

continuing compliance with the emission standards shall be determined by continuous 
emission monitors for opacity, NOx, CO and SO2. 

 
5) The permittee shall perform an optimization study to re-examine the 0.41 lb-SO2/mmBtu 

24-hour emission limit for emission units 1 and 2 after the initial compliance 
demonstration and two years of commercial operation of unit 1.  The results of that study 
will be used to revise the 24-hour SO2 limit with a target emission rate of 0.23 lb-
SO2/mmBtu using the following equation the new limit will be: 
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n =  Number of 24-hour data points 
Xn =  24-hour Average Reading for data point n 
E =  New 24-hour SO2 Average Emission Limit 

 
 

NOTE: under no condition shall the short term limit set for 24-hour SO2   be adjusted up 
above 0.41 lb-SO2/mmBtu.
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SECTION E - SOURCE CONTROL EQUIPMENT REQUIREMENTS 
 
Pursuant to 401 KAR 50:055, Section 2(5), at all times, including periods of startup, shutdown 
and malfunction, owners and operators shall, to the extent practicable, maintain and operate any 
affected facility including associated air pollution control equipment in a manner consistent with 
good air pollution control practice for minimizing emissions.  Determination of whether 
acceptable operating and maintenance procedures are being used will be based on information 
available to the Division which may include, but is not limited to, monitoring results, opacity 
observations, review of operating and maintenance procedures, and inspection of the source. 
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SECTION F – MONITORING, RECORD KEEPING, AND REPORTING 
REQUIREMENTS 
 
1. When continuing compliance is demonstrated by periodic testing or instrumental 

monitoring, the permittee shall compile records of required monitoring information that 
include: 

a. Date, place as defined in this permit, and time of sampling or measurements. 
b. Analyses performance dates; 
c. Company or entity that performed analyses; 
d. Analytical techniques or methods used; 
e. Analyses results; and 
f. Operating conditions during time of sampling or measurement; 

 [Material incorporated by reference by 401 KAR 52:020, Section 1b (IV)1]. 
 
2. Records of all required monitoring data and support information, including calibrations, 

maintenance records, and original strip chart recordings, and copies of all reports required 
by the Division for Air Quality, shall be retained by the permittee for a period of five years 
and shall be made available for inspection upon request by any duly authorized 
representative of the Division for Air Quality [Material incorporated by reference by 401 
KAR 52:020, Sections 1b(IV) 2 and 1a(8)]. 

 
3. In accordance with the requirements of 401 KAR 52:020 Section 3(1)h the permittee shall 

allow authorized representatives of the Cabinet to perform the following during reasonable 
times: 
a. Enter upon the premises to inspect any facility, equipment (including air pollution 

control equipment), practice, or operation; 
b. To access and copy any records required by the permit: 
c. Inspect, at reasonable times, any facilities, equipment (including monitoring and 

pollution control equipment), practices, or operations required by the permit.  
Reasonable times are defined as during all hours of operation, during normal office 
hours; or during an emergency. 

d. Sample or monitor, at reasonable times, substances or parameters to assure compliance 
with the permit or any applicable requirements.   

e. Reasonable times are defined as during all hours of operation, during normal office 
hours; or during an emergency. 

  
4. No person shall obstruct, hamper, or interfere with any Cabinet employee or authorized 

representative while in the process of carrying out official duties.  Refusal of entry or 
access may constitute grounds for permit revocation and assessment of civil penalties. 

 
5. Summary reports of any monitoring required by this permit, other than continuous emission 

or opacity monitors, shall be submitted to the Division's Owensboro Regional Office at 
least every six (6) months during the life of this permit, unless otherwise stated in this 
permit. For emission units that were still under construction or which had not commenced 
operation at the end of the 6-month period covered by the report and are subject to monitoring 
requirements in this permit, the report shall indicate that no monitoring was performed during 
the previous six months because the emission unit was not in operation [Material 
incorporated by reference by 401 KAR 52:020, Section 1b (V )1]. 
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SECTION F – MONITORING, RECORD KEEPING, AND REPORTING 
REQUIREMENTS (CONTINUED) 

 
6. The semi-annual reports are due prior to January 30th and July 30th of each year.  Data 

from the continuous emission and opacity monitors shall be reported to the Technical 
Services Branch in accordance with the requirements of 401 KAR 59:005, General 
Provisions, Section 3(3). All reports shall be certified by a responsible official pursuant to 
401 KAR 52:020 Section 23.  All deviations from permit requirements shall be clearly 
identified in the reports. 

 
7. In accordance with the provisions of 401 KAR 50:055, Section 1 the owner or operator 

shall notify the Regional Office listed on the front of the permit concerning startups, 
shutdowns, or malfunctions as follows: 

 
a) When emissions during any planned shutdowns and ensuing startups will exceed the 

standards notification shall be made no later than three (3) days before the planned 
shutdown, or immediately following the decision to shut down, if the shutdown is due 
to events which could not have been foreseen three (3) days before the shutdown. 

b) When emissions due to malfunctions, unplanned shutdowns and ensuing startups are 
or may be in excess of the standards notification shall be made as promptly as 
possible by telephone (or other electronic media) and shall submit written notice upon 
request. 
 

8. The owner or operator shall report emission related exceedances from permit requirements 
including those attributed to upset conditions (other than emission exceedances covered by 
Section F.7. above) to the Regional Office listed in front of this permit within 30 days.  
Other deviations from permit requirements shall be included in the semiannual report 
required by Section F.6. Material incorporated by reference by 401 KAR 52:020, Section 
1b V 3, 4. 
 

9. Pursuant to 401 KAR 52:020, Permits, Section 21, the permittee shall certify compliance 
with the terms and conditions contained in this permit, by completing and returning a 
Compliance Certification Form (DEP 7007CC) (or an alternative approved by the regional 
office) to the Regional Office listed on the front of this permit and the U.S. EPA in 
accordance with the following requirements: 
a. Identification of the term or condition; 
b. Compliance status of  each term or condition of the permit; 
c. Whether compliance was continuous or intermittent;  
d. The method used for determining the compliance status for the source, currently and 

over the reporting period, and 
e. For an emissions unit that was still under construction or which has not commenced 

operation at the end of the 12-month period covered by the annual compliance 
certification, the permittee shall indicate that the unit is under construction and that 
compliance with any applicable requirements will be demonstrated within the timeframes 
specified in the permit. 

f. The certification shall be postmarked by January 30th of each year.  Annual compliance 
certifications should be mailed to the following addresses: 
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SECTION F – MONITORING, RECORD KEEPING, AND REPORTING 
REQUIREMENTS (CONTINUED) 

 
Division for Air Quality   U.S. EPA Region 4 
Owensboro Regional Office  Air Enforcement Branch 
3032 Alvey Park Dr. W.  Atlanta Federal Center 
STE 700    61 Forsyth St. 
Owensboro, KY 42303-2191   Atlanta, GA 30303-8960 

 
Division for Air Quality 
Central Files 
803 Schenkel Lane 
Frankfort, KY 40601 

 
10. In accordance with 401 KAR 52:020, Section 22, the permittee shall  provide the Division 

with all information necessary to determine its subject emissions within thirty (30) days of 
the date the KEIS emission report is mailed to the permittee. 

 
11. Pursuant to Section VII.3 of the policy manual of the Division for Air Quality as referenced 

in 401 KAR 50:016, Section 1(1), results of performance test(s) required by the permit 
shall be submitted to the Division by the source or its representative within forty-five days 
after the completion of the fieldwork. 
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SECTION G – GENERAL PROVISIONS 
 
(a) General Compliance Requirements 
 
1. The permittee shall comply with all conditions of this permit.  Noncompliance shall be a 

violation of 401 KAR 52:020 and of the Clean Air Act and is grounds for enforcement 
action including termination, revocation and reissuance, revision or denial of a permit 
[Material incorporated by reference by 401 KAR 52:020, Section 1a, 3 ]. 

 
2. The filing of a request by the permittee for any permit revision, revocation, reissuance, or 

termination, or of a notification of a planned change or anticipated noncompliance, shall 
not stay any permit condition [Material incorporated by reference by 401 KAR 52:020, 
Section 1a, 6 ]. 

 
3. This permit may be revised, revoked, reopened and reissued, or terminated for cause in 

accordance with 401 KAR 52:020, Section 19.  The permit will be reopened for cause 
and revised accordingly under the following circumstances: 
a. If additional requirements become applicable to the source and the remaining 

permit term is three (3) years or longer.  In this case, the reopening shall be 
completed no later than eighteen (18) months after promulgation of the applicable 
requirement.  A reopening shall not be required if compliance with the applicable 
requirement is not required until after the date on which the permit is due to 
expire, unless this permit or any of its terms and conditions have been extended 
pursuant to 401 KAR 52:020, Section 12; 

b. The Cabinet or the U. S. EPA determines that the permit must be revised or 
revoked to assure compliance with the applicable requirements; 

c. The Cabinet or the U. S. EPA determines that the permit contains a material 
mistake or that inaccurate statements were made in establishing the emissions 
standards or other terms or conditions of the permit; 

d. If any additional applicable requirements of the Acid Rain Program become 
applicable to the source.  

 
Proceedings to reopen and reissue a permit shall follow the same procedures as apply to 
initial permit issuance and shall affect only those parts of the permit for which cause to 
reopen exists.  Reopenings shall be made as expeditiously as practicable.  Reopenings 
shall not be initiated before a notice of intent to reopen is provided to the source by the 
Division, at least thirty (30) days in advance of the date the permit is to be reopened, 
except that the Division may provide a shorter time period in the case of an emergency. 

 
4. The permittee shall furnish information upon request by the cabinet to determine if cause 

exists for modifying, revoking and reissuing, or terminating the permit; or compliance 
with the permit [Material incorporated by reference by 401 KAR 52:020, Section 1a, 7,8 ]. 

 
5. The permittee, upon becoming aware that any relevant facts were omitted or incorrect 

information was submitted in the permit application, shall promptly submit such facts or 
corrected information to the permitting authority [Material incorporated by reference by 
401 KAR 52:020, Section 7(1)]. 
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SECTION G – GENERAL PROVISIONS (CONTINUED) 
 
6. Any condition or portion of this permit which becomes suspended or is ruled invalid as a 

result of any legal or other action shall not invalidate any other portion or condition of 
this permit [Material incorporated by reference by 401 KAR 52:020, Section 1a, 14]. 

 
7. The permittee shall not use as a defense in an enforcement action the contention that it 

would have been necessary to halt or reduce the permitted activity in order to maintain 
compliance [Material incorporated by reference by 401 KAR 52:020, Section 1a,  4 ]. 

 
8. Except for requirements identified in this permit as state-origin requirements, all terms 

and conditions shall be enforceable by the United States Environmental Protection 
Agency and citizens of the United States [Material incorporated by reference by 401 
KAR 52:020, Section 1a, 15)b ]. 

 
9. This permit shall be subject to suspension if the permittee fails to pay all emissions fees 

within 90 days after the date of notice as specified in 401 KAR 50:038, Section 3(6). 
[Material incorporated by reference by 401 KAR 52:020, Section 1a, 10]  

 
10. Nothing in this permit shall alter or affect the liability of the permittee for any violation 

of applicable requirements prior to or at the time of permit issuance [401 KAR 52:020, 
Section 11(3)(b)]. 

 
11. This permit does not convey property rights or exclusive privileges [Material 

incorporated by reference by 401 KAR 52:020, Section 1a, 9]. 
 
12. Issuance of this permit does not relieve the permittee from the responsibility of obtaining 

any other permits, licenses, or approvals required by the Kentucky Cabinet for Natural 
Resources and Environmental Protection or any other federal, state, or local agency. 

 
13. Nothing in this permit shall alter or affect the authority of U.S. EPA to obtain information 

pursuant to Federal Statute 42 USC 7414, Inspections, monitoring, and entry [401 KAR 
52:020, Section 11(3)(d)]. 

 
14. Nothing in this permit shall alter or affect the authority of U.S. EPA to impose 

emergency orders pursuant to Federal Statute 42 USC 7603, Emergency orders [401 
KAR 52:020,  Section 11(3)(a)]. 

 
15. Pursuant to 401 KAR 52:020, Section 11,  a permit shield shall not protect the owner or 

operator from enforcement actions for violating an applicable requirement prior to or at 
the time of permit issuance. Compliance with the conditions of a permit shall be 
considered compliance with: 
(a) Applicable requirements that are included and specifically identified in the permit 
and 
(b) Non-applicable requirements expressly identified in this permit. 
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SECTION G – GENERAL PROVISIONS (CONTINUED) 
 
16. Pursuant to Section VII 2(1) of the policy manual of the Division for Air Quality as 

referenced by 401 KAR 50:016, Section 1(1), at least one month prior to the date of the 
required performance test, the permittee shall complete and return a Compliance Test 
Protocol (Form DEP 6027) to the Division’s Frankfort Central Office and the Division’s 
Technical Services Branch.  Pursuant to 401 KAR 50:045, Section 5, the Division shall 
be notified of the actual test date at least ten (10) days prior to the test. 

 
(b) Permit Expiration and Reapplication Requirements 
 
1. This permit shall remain in effect for a fixed term of five (5) years following the original 

date of issue.  Permit expiration shall terminate the source's right to operate unless a 
timely and complete renewal application has been submitted to the Division at least six 
months prior to the expiration date of the permit.  Upon a timely and complete submittal, 
the authorization to operate within the terms and conditions of this permit, including any 
permit shield, shall remain in effect beyond the expiration date, until the renewal permit 
is issued or denied by the Division [401 KAR 52:020,  Section 12]. 

  
2. The authority to operate granted shall cease to apply if the source fails to submit 

additional information requested by the Division after the completeness determination 
has been made on any application, by whatever deadline the Division sets [401 KAR 
52:020 Section 8(2)]. 

 
(c) Permit Revisions 
 
1. A minor permit revision procedure may be used for permit revisions involving the use of 

economic incentive, marketable permit, emission trading, and other similar approaches, 
to the extent that these minor permit revision procedures are explicitly provided for in the 
SIP or in applicable requirements and meet the relevant requirements of 401 KAR 
52:020, Section 14(2). 

 
2. This permit is not transferable by the permittee.  Future owners and operators shall obtain 

a new permit from the Division for Air Quality.  The new permit may be processed as an 
administrative amendment if no other change in this permit is necessary, and provided 
that a written agreement containing a specific date for transfer of permit responsibility 
coverage and liability between the current and new permittee has been submitted to the 
permitting authority within ten (10) days following the transfer. 

 
(d) Construction, Start-Up, and Initial Compliance Demonstration Requirements 
 
1. Construction of process and/or air pollution control equipment authorized by this permit 

shall be conducted and completed only in compliance with the conditions of this permit. 
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SECTION G – GENERAL PROVISIONS (CONTINUED) 
 
2. Pursuant to 59:005, Section 3, within thirty (30) days following completion and within 

fifteen (15) days following start-up and attainment of the maximum production rate 
specified in the permit application, or within fifteen (15) days following the issuance date 
of this permit, whichever is later, the permittee shall furnish to the Regional Office listed 
on the front of this permit in writing, with a copy to the Division's Frankfort Central 
Office, notification of the following: 
a. The date when construction commenced. 
b. The date of start-up of the affected facilities listed in this permit. 
c. The date when the maximum production rate specified in the permit application 

was achieved. 
 
3. Pursuant to Regulations 401 KAR 52:020, Section 3(2), and 401 KAR 51:017, Section 

17(2), unless construction is commenced within eighteen (18) months after the permit is 
issued, or begins but is discontinued for a period of eighteen (18) months or is not 
completed within a reasonable timeframe then the construction and operating authority 
granted by this permit for those affected facilities for which construction was not 
completed shall immediately become invalid. Upon written request, the cabinet may 
extend these time periods if the source shows good cause. 

 
4. For those affected facilities for which construction is authorized by this permit, a source 

shall be allowed to construct with the proposed permit. Operational or final permit 
approval is not granted by this permit until compliance with the applicable standards 
specified herein has been demonstrated pursuant to 401 KAR 50:055. If compliance is 
not demonstrated within the prescribed timeframe provided in 401 KAR 50:055, the 
source shall operate thereafter only for the purpose of demonstrating compliance, unless 
otherwise authorized by Section I of this permit or order of the cabinet. 

 
5. This permit shall allow time for the initial start-up, operation, and compliance 

demonstration of the affected facilities listed herein.  However, within sixty (60) days 
after achieving the maximum production rate at which the affected facilities will be 
operated but not later than 180 days after initial start-up of such facilities, the permittee 
shall conduct a performance demonstration (test) on the affected facilities for particulate 
matter; sulfur dioxide (SO2); nitrogen oxides (NOx); carbon monoxide (CO); fluoride as 
HF; beryllium; Hydrogen Chloride (HCl); Arsenic (As); Chromium (Cr); Manganese 
(Mg); Lead (Pb); Cadmium (Cd); and Mercury (Hg), in accordance with 401 KAR 
50:055, General compliance requirements.  These performance tests must also be 
conducted in accordance with General Provisions G(d)6 of this permit and the permittee 
must furnish to the Division for Air Quality's Frankfort Central Office a written report of 
the results of such performance test. 

 
6. Terms and conditions in this permit established pursuant to the construction authority of  

401 KAR 51:017 or 401 KAR 51:052 shall not expire. 
 
7. Pursuant to Section VII 2.(1) of the policy manual of the Division for Air Quality as 

referenced by 401 KAR 50:016, Section 1.(1), at least one month prior to the date of the  
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SECTION G – GENERAL PROVISIONS (CONTINUED) 
 

required performance test, the permittee shall complete and return a Compliance Test 
Protocol (Form DEP 6027) to the Division's Frankfort Central Office.  Pursuant to 401 
KAR 50:045, Section 5, the Division shall be notified of the actual test date at least ten 
(10) days prior to the test.   

 
(e) Acid Rain Program Requirements 
 
1. If an applicable requirement of Federal Statute 42 USC 7401 through 7671q (the Clean 

Air Act) is more stringent than an applicable requirement promulgated pursuant to 
Federal Statute 42 USC 7651 through 7651o (Title IV of the Act), both provisions shall 
apply, and both shall be state and federally enforceable.   

 
2. The source shall comply with all requirements and conditions of the Title IV, Acid Rain 

Permit contained in Section J of this document and the Phase II permit application 
(including the Phase II NOx compliance plan, if applicable) issued for this source.  The 
source shall also comply with all requirements of any revised or future acid rain permit(s) 
issued to this source.  

 
(f) Emergency Provisions 
 
1. Pursuant to 401 KAR 52:020 Section 24(1), an emergency shall constitute an affirmative 

defense to an action brought for the noncompliance with the technology-based emission 
limitations if the permittee demonstrates through properly signed contemporaneous 
operating logs or relevant evidence that: 
a. An emergency occurred and the permittee can identify the cause of the emergency; 
b. The permitted facility was at the time being properly operated; 
c. During an emergency, the permittee took all reasonable steps to minimize levels of 

emissions that exceeded the emissions standards or other requirements in the permit; 
and 

d. Pursuant to 401 KAR 52:020, 401 KAR 50:055, and KRS 224.01-400, the permittee 
notified the Division as promptly as possible and submitted written notice of the 
emergency to the Division within two working after the time when emission 
limitations were exceeded due to the emergency.  The notice shall include a 
description of the emergency, steps taken to mitigate emissions, and corrective 
actions taken.   

e. This requirement does not relieve the source from other local, state or federal 
notification requirements. 

 
2. Emergency conditions listed in General Condition (f)1 above are in addition to any 

emergency or upset provision(s) contained in an applicable requirement [401 KAR 
52:020, Section 24(3)]. 

 
3. In an enforcement proceeding, the permittee seeking to establish the occurrence of an 

emergency shall have the burden of proof  [401 KAR 52:020, Section 24(2)]. 
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SECTION G – GENERAL PROVISIONS (CONTINUED) 
 
(g) Risk Management Provisions 
 
1. The permittee shall comply with all applicable requirements of 401 KAR 68, Chemical 

Accident Prevention.  If required, the permittee shall comply with the Risk Management 
Program and submit a Risk Management Plan to: 

 
 RMP Reporting Center 

P.O. Box 3346 
Merrifield, VA, 22116-3346 

 
2. If requested, the permittee shall submit additional relevant information to the Division or 

the U.S. EPA. 
 
(h) Ozone depleting substances 
 
1. The permittee shall comply with the standards for recycling and emissions reduction 

pursuant to 40 CFR 82, Subpart F, except as provided for Motor Vehicle Air 
Conditioners (MVACs) in Subpart B: 
a. Persons opening appliances for maintenance, service, repair, or disposal shall 

comply with the required practices contained in 40 CFR 82.156. 
c. Equipment used during the maintenance, service, repair, or disposal of appliances 

shall comply with the standards for recycling and recovery equipment contained 
in 40 CFR 82.158. 

d. Persons performing maintenance, service, repair, or disposal of appliances shall 
be certified by an approved technician certification program pursuant to 40 CFR 
82.161. 

e. Persons disposing of small appliances, MVACs, and MVAC-like appliances (as 
defined at 40 CFR 82.152) shall comply with the recordkeeping requirements 
pursuant to 40 CFR 82.166. 

f. Persons owning commercial or industrial process refrigeration equipment shall 
comply with the leak repair requirements pursuant to 40 CFR 82.156.  

g. Owners/operators of appliances normally containing 50 or more pounds of 
refrigerant shall keep records of refrigerant purchased and added to such 
appliances pursuant to 40 CFR 82.166. 

 
2. If the permittee performs service on motor (fleet) vehicle air conditioners containing 

ozone-depleting substances, the source shall comply with all applicable requirements as 
specified in 40 CFR 82, Subpart B, Servicing of Motor Vehicle Air Conditioners. 



 

Permit Number: V-02-001 (Revision 2)      Page: 45 of 50 

SECTION H – ALTERNATE OPERATING SCENARIO 
 
None 
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SECTION I – COMPLIANCE SCHEDULE 
 
None
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SECTION J – ACID RAIN 
 

TITLE IV PHASE II ACID RAIN  
 
 
ACID RAIN PERMIT CONTENTS 
 

 
1) Statement of Basis 
 
2) SO2 allowances allocated under this permit and NOx requirements for each 

affected unit. 
 

3) Comments, notes and justifications regarding permit decisions and changes made 
to the permit application forms during the review process, and any additional 
requirements or conditions. 

 
4) The permit application submitted for this source.  The owners and operators of the 

source  must comply with the standard requirements and special provisions set 
forth in the Phase II Application. 

 
5) Summary of Actions 

 
 
• Statement of Basis: 
 
Statutory and Regulatory Authorities:  In accordance with KRS 224.10-100 and Titles IV and V 
of the Clean Air Act, the Kentucky Natural Resources and Environmental Protection Cabinet, 
Division for Air Quality issues this permit pursuant to Regulations 401 KAR 52:020, Permits, 
401 KAR 52:060, Acid Rain Permit, and Federal 40 CFR Part 76. 



 

Permit Number: V-02-001 (Revision 2)      Page: 48 of 50 

SECTION J – ACID RAIN 
 

PERMIT (Conditions) 
 
 

 
Plant Name: Thoroughbred Generating Station 
 
Affected Unit:   01  

 
• SO2 Allowance Allocations and NOx Requirements for the affected unit: 
 

 
Year 

 
SO2 Allowances 

 
2002 

 
2003 

 
2004 

 
2005 

 
2006 

 
Tables 2, 3 or 4 of  

40 CFR Part 73 

 
0* 

 
0* 

 
0* 

 
0* 

 
0* 

 
 

 
NOx  Requirements 
 
NOx Limits 

 
N/A** 

 
 

*  For newly constructed units, there are no SO2 allowance per USEPA Acid Rain Program 
 

**  This unit currently does not have applicable NOx limits set by 40 CFR, part 76. 
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SECTION J – ACID RAIN 
 

PERMIT (Conditions) 
 
 

 
Plant Name: Thoroughbred Generating Station 
 
Affected Unit:   02  

 
• SO2 Allowance Allocations and NOx Requirements for the affected unit: 
 

 
Year 

 
SO2 Allowances 

 
2002 

 
2003 

 
2004 

 
2005 

 
2006 

 
Tables 2, 3 or 4 of  

40 CFR Part 73 

 
0* 

 
0* 

 
0* 

 
0* 

 
0* 

 
 

 
NOx  Requirements 
 
NOx Limits 

 
N/A** 

 
 

*  For newly constructed units, there are no SO2 allowance per USEPA Acid Rain Program 
 
 

**  This unit currently does not have applicable NOx limits set by 40 CFR, part 76. 
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SECTION J – ACID RAIN 
 

PERMIT (Conditions) 
 
• Comments, Notes, and Justifications: 
 

The two (2) pulverized coal fired boilers, units 01 and 02 will be constructed after the 
SO2 allocation date; therefore these units will have no SO2 allowances allocated by U.S. 
EPA and must obtain offsets. 

 
The two (2) pulverized coal fired boilers, units 01 and 02 do not have applicable NOx 
limits set by 40 CFR part 76. 

 
• Permit Application: Attached 

The Phase II Permit Application is a part of this permit and the source must comply with 
the standard requirements and special provisions set forth in the Phase II Application. 

 
• Summary of Actions: 
 

 
Previous Action: 
 
Draft Permit has been advertised for public comment. 
 
Present Action: 

 
Final permit issued 
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SECTION 1.0 INTRODUCTION 

The U.S. Department of Energy performed comprehensive assessments 
of toxic emissions from nine selected coal-fired electric utility 
units. A similar assessment was also carried out at seven power 
plants which are hosts to demonstration projects carried out under 
the Clean..Coal Technology Program. These data are being collected 
in response to the Clean Air Act Amendments of 1990, which require 
that EPA conduct a study of the emissions of hazardous air 
pollutants (RAPS) from electric utility power plants, and that 
these emissions be evaluated for potential health risks. The data 
have been compiled and combined with similar data collected as part 
of the Field Chemical Emissions Monitoring program sponsored by the 
Electric Power Research Institute (EPRI) and furnished to the U.S.. 
Environmental Protection Agency for emissions factor and health 
risk determinations. 

The assessments of emissions involve the collection and analysis of 
samples from all major input and output streams of the selected 
power plants for selected hazardous pollutants contained in Title 
III of the Clean Air Act. 

The specific objectives of this program were: 

. To collect and subsequently analyse representative solid, 
liquid, and gas samples of all specified input and output 
streams of the selected power plants for selected hazardous 
air pollutants listed in Title III of the 1990 Clean Air Act 
Amendments and to assess the potential level of release 
(concentration) of these pollutants; 
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TO determine the removal efficiencies of pollution control 
subsystems for selected pollutants at the pQwer plants; 

To determine material balances for selected pollutants in 
specified subsystems of the power plant and an overall 
material balance for the power plants; 

To determine the concentration as a function of particle size 
of the pollutants associated with the particulate fraction of 
the flue gas streams; 

To determine the concentration of the pollutants associated 
with the particulate and vapor-phase fractions of the 
specified flue gas streams; 

To determine the concentrations of toxic substances on the 
surfaces of fly ash particles; 

To provide data for EPA for use in risk assessments and in 
updating publication AP-42; 

To determine hexavalent chromium stack emissions at selected 
plants; and 

To compare Method 29 vapor-phase mercury results with those 
obtained via charcoal absorption. 

e of This 

Table l-l lists the chemical substances analysed during this 
project. Not all of these compounds were measured at each power 
plant. 
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Beport Structure 

These results are reported in two sections. First (Section 2), 
corresponding data for each of the plants are presented in a way to 
allow comparisons to be made easily. Including: 

. Select information about equipment and operation of each 
plant. 

. Coal analyses: ultimate, trace metals, and anions. 

. Stack concentration of trace elements. 

. Overall ranges of removal efficiencies. 

Second (Section 3), more specific data for each individual plant- 
are presented separately. Including 

. Description of each plant, with flowsheet. 

. Flow rates of trace metals at various locations in the plants. 

. Distribution of trace metals in the output streams. 

. Removal efficiencies of the control devices. 

. Temperatures at various points in the plant. 

Rmission factors, removal efficiencies, and other results presented 
in this report rely on measurement data that vary with time and/or 
may be near the limit of detection or below it for many of the 
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T8bl. l-l Target AnalySiS 

Tr.cc Elements 
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barium 
Beryllium 

Rediorwlidas 

Boron 
C&Gun 
ChrmiM total 
Cdrlt 

~axavalmt Chroniun 

wrcury SpciaticWCnperison 

Anions 
.a 

Chloride Wl) 
Fluoride UIF) 
Sulfata 
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ntid fpcies 

Ammania 
Cyanide 
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FOr&+OldEh* 
Oiorins 
FW."S 

VoLatile Organic8 
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Carbon Tgtrachloride Propylene Dichloride (1.2.Dichloropropww) 
Chlorcbmrme styrme 
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cir-,1.3-DichlorDpropM TOluCna 
tram-1.5Dichlorcvcpme 1.1.27Trichloroethwe 
Ethyl gen2Me Trichloroethene 
Ethyl Chloride (Chloroethane) Vinyl ACCtltl 
Ethylene Dichloride (1,2,-Dichloroethane) Vinyl Chloride 
Ethylidm Dichloride (l,l-Dichlorwthuw) Vinylidm Chloride (l,l-Dichlorcethm) 
Methyl granide (Ermmethurc) n,p-xylem 
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Semivolatile Orpanics 
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IndmWl,2,3-cd)pyrr 7.12.Dinthyl~Wmthrrrr 
mphorm@ Dinrthylphemthylnin 
Methyl Methwmsulfwtc 2,&Dinrthylphnol 
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W-Nitrogo-di-n-hltyllim 2,6-Dinitrotolwne 
N-NitrosodimthylmirW Diphenylnin 
N-Nitrogodiphmylmine l,2-Diphanylhydrgrim 
N-Nitroscprc+-ylaWw Ethyl I(ethmnulfonate 
N-Yitroscpipridine 2-Nitrophmol 
Naphthalm L-Nitrophenol 
l-llaphthylamin Pentuhlorcbanrm 
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Table l-l (continued) 

SemivoLatile Orgmics tcmtiwed) 

I,-Bronophenyl Phcnyl Ether 2-Yaphthylnine 
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Hexachloroethan p-Dimethyluninoazcbenzme 

Additional Elncnts 

Aluniran 
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Sodirn 

Silicm 
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Pmtachloropkmol 
Phmacetfn 
Phenmthrm 
Pherml 
2-Picolim 
Pronnidc 
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Pyridin 
1,2.4,5-T~tr~chloroknzcn 
2.3.4.6.T*tr~chlorophmol 
1.2.24.Trichlorobenznw 
2.4.5lrichlorophenol 
2.4.klrichlorophewl 
2-Flwrobiphmyl 
2-Fl~mrophmol 
Nitrchmne 
Phenol 
Terphmyl 
2,4.6-Tribromophmol 

Zinc 
Urmim (coal only) 
Thoriu (coal only) 
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Ta~le 1-1 (Continued)

Semivolatile Organics (continued)
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substances of interest. In this summary report, highly uncertain 
results have been flagged in the tables. For a more comprehensive 
examination of uncertainties associated with this data, the reader 
is referred to a companion report, "A Comprehensive Assessment of 
Toxic Emissions from Coal-Fired Power Plants: Statistical 
Correlations from the Combined DDE and EPRI Field Test Data" or the 
complete testing reports for each power plant listed in the 
Appendix. 
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SECTION 2.0 EXECUTIVE SUMMARY 

This report is a summary of sixteen separate test projects 
sponsored by the U.S. Department of Energy in collaboration with 
the Electric Power Research Institute. Its purpose is to present, 
in a concise form, the results of those tests. To the maximum 
extent possible, results were taken directly from the reports. 
Calculations were performed only when necessary for the sake of 
comparison. 

A summary of the results is presented in the following tables. 
These results are organised to allow plant-by-plant comparisons. 
Compounds that could have been measured by the techniques used but 
were not detected are not included in this report. If more 
information is needed, the reader is asked to consult the 
individual reports for each power station. 

Table 2-l summarizes information about each plant. Table 2-2 lists 
the conventions used by each contractor for reporting volumetric 
gaseous data. Table 2-3 presents the ultimate analyses for the 
feed coals at the test sites while Table 2-4 presents the coal 
analyses for minor and trace elements. Emission factors are 
presented in Tables 2-5 and 2-6 for organic materials and for 
trace/minor elements, respectively. Table 2-7 presents the stack 
concentrations of trace elements. Tables 2-8.1 and 2-8.2 show the 
range and average of trace element removal efficiencies at the test 
sites equipped with particulate removal devices. These data are 
shown graphically in Figures 2-1, 2-2, and 2-3. Finally, stable 2-9 
summarizes the sampling and analytical procedures used at each 
site. 

Kpg-Detects 

Non-detects are samples in which the particular chemical compound 
being analyzed for was not detected. In a great many instances, 
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the compounds of interest were present in the samples at 
concentrations near, at, or below the limits ~0.f the analytical 
procedures to detect them. When a compound is not detected, it is 
uncertain whether it is present or not. A non-detect does not 
guarantee that the compound in question is absent. If it is 
present in the sample, it is at a concentration below the detection 
limit of the measurement technique. 

In some cases, where multiple samples were taken or multiple 
analyses were conducted on the same sample, a combination of non- 
detects and measurable results was observed. A convention was 
adopted to interpret data that included non-detects. This 
convention is used in the majority of the sixteen reports 
summarized here. The method used is described below and those 
plants that used different or unspecified methods are identified. 

The commonly used method for handling non-detects in calculating 
emission rates and material balances is: 

. If there are no non-detects, then the arithmetic average of 
the three or four samples is used. 

. If there are both measurable quantities and non-detects, then 
one-half the detection limit is used for the non-detects in 
calculating averages. However, if the resulting average is 
calculated to be less than the highest detection limit, then 
the value is reported as "less than" the highest detection 
limit. 

. If all values are non-detects, then the average is reported as 
"less than" the average of the detection limits. 

Most of the reports used these conventions. Two exceptions are 
Plant Smith and Nelson Dewey Station. A description of the manner 
in which non-detects were handled was not found in the Smith 
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Plant Smith and Nelson Dewey station. A description of the manner

in which non-detects were handled was not found in the Smith

8



report. In the Nelson Dewey report, mass balance calculations 
involving non-detects were carried out using the detection limit 
for the value. 

In the tables that follow, flags are used to classify the data. 
The flags and their definitions are: 

# 

A 

B 

C 

All samples used to calculate the average shown are 
non-detects. That is, the compound was not observed in any of 
the measurements. 

One of the samples is a non-detect, and measurable quantities 
were observed for the others. 

Two of the samples are non-detects and at least one measurable 
quantity was observed. 

More than two non-detects observed. When three samples are 
being reported using an average value, as many as six results 
could be involved in determining the average value. For 
example, in some samples, the entrained particulate phase and 
the gas phase were analysed separately providing two results 
for each sample. 

Collecting and analysing stream samples in an operating power plant 
is very difficult. Load changes and natural variations in 
operation result in changing conditions over the duration of the 
test, which normally require several hours ,to complete. Because of 
this variability, similar runs on different days would not be 
expected to be exact replicates. Therefore, the limits of 
uncertainty have been calculated for emission factors and some of 
the other results. The technique used is described in the 
publication, ANSIjASME PTC 19.1 - 1985, "Measurement Uncertainty." 
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C More than two non-detects observed. When three samples are
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the gas phase were analyzed separately providing two results
for each sample.
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is very difficult. Load changes and natural variations in
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pUblication, ANSI/ASME PTC 19.1 - 1985, "Measurement Uncertainty."
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The result is a 95 percent confidence interval based on the 
standard deviation of the samples and the StudentIS %80 probability 
distribution function. 

Uncertainty analyses were carried out in the same fashion in the 
majority of the reports. Two exceptions were Plant Smith and 
Nelson Dewey Station. In the Smith report, uncertainty appears to 
be simply the standard deviation of the three sample values. In 
the Nelson Dewey report, no description of Uncertainty Analysis was 
found. 

In the tables in Section 2, rather than list the calculated 
uncertainty values from the original reports, uncertainties greater 
than 100 percent have been flagged as follows: 

U Values with uncertainties greater than flO0 percent. For. 

example, if a value of 10 is flagged, the true value is 
expected to lie somewhere within a range equal to or greater 
than O-20, 95 percent of the time, for runs made at the same 
operating conditions. 

N An uncertainty limit is either not known or not calculated. 
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The result is a 95 percent confidence interval based on the
standard deviation of the samples and the Student '.s "t" probability
distribution function.

Uncertainty analyses were carried out in the same fashion in the

majority of the reports. Two exceptions were Plant Smith and
Nelson Dewey Station. In the smith report, uncertainty appears to

be simply the standard deviation of the three sample values. In
the Nelson. Dewey report, no description of Uncertainty Analysis was
found.

In the tables in section 2, rather than list the calculated
uncertainty values from the original reports, uncertainties greater
than 100 percent have been flagged as follows:

U Values with uncertainties greater than ±100 percent. For.
example, if a value of 10 is flagged, the true value is
expected to lie somewhere within a range equal to or greater
than 0-20, 95 percent of the time, for runs made at the same
operating conditions.

N An uncertainty limit is either not known or not calculated.
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Table 2-1 Power Plant Descriptions

Size. Control Technology
Power Plant Operator Contractor 801 ler Type Coal- so. NO Particulates

Coal Creek Cooperative Power Battelle rangential- 550 Lignite Li_ Scr~r Over-Fire Air ESI'
Fired

Boswell Minnesota Power weston Dr... 69 St&lbi tl.lllinous None None B••house

SpringervilLe Tucson Electric Southern Research Corner-Fired 397 St&lbi tla'nous Spray Dryt:r OVer-Fired Air Baghouse
Co. Institute Absorber

Cardinal Ohio Power Co. EnerllY and Cell Burner 615 Bi tl.lUinous None None ESP
Envirorwental CorD.

Baldwin Illinois Power Weston Cyclone 568 Bit..... inous None None ESP

Hi les Ohio Edison Battelle Cyclone 108 BitLRinous None None ESP

SNOK (Niles) Asea Brown Bover; aattelle Cyclone 35 (A) .itUlinous Catalytic Syste. SCll Baghouse
(B C)

Yates Georgia Power Radilln Tengenti.l- 100 Bit..inous L ilM!Stone None ESP
Fired Scro.t>ber (C D)

Bailly Northern Indiane Southern Research Cyclone 528 .it...inous Advanced FGD None ESP
Plbl ic Serv Co. Institute (C E)

Nelson Dewey Wisconsin Power & Acurex Cyclone 100 BitUlinous None leburn (C) ESP
lioht Envir~t8l CorD.

H_ Southern CGMpeRY R.Han Opposed Wall- 500 BitUlinous Hone Low-NO. Burners ESP
Services Fired

SlAi th Southern COMP8"Y Southern Research Tangential- 196 Bit..-inous Hone Low· NO. Burners ESP
Ser,,;ces Institute Fired (C)

Buroer Babcock &- Wilcox R.Hen Wall-Fired 160 Bit~inous SNI8 (C Fl SNIB Baghouse ESP

Arapahoe P~l ic Service Camot Roof-Fired 117 BitUlinous None Low-NO. Burners Baghouse
Co. of Coloredo OYer-Fire Air SNCR

(C G)

TlDO Ohio Power Redi., Pressurized 7D Bitl.llinous Hot Ges Cle8f'll4) None ESP
Fluidized Bed eC)

GSA Pi lot AirPol Inc. Energy and 10 (H) (Slipstre_ Gas SUBpens i on None ESI' and/or
Plent Envir~tal reconstituted) (I) Absorption (t) Baghouse (J)
(Sh_) Research Corp.

A. Sl ipstre_ frc. liIi les U"lit
8. Converts ~ ancI SO:J; re.oved as aul furic acid
C. lrllOYative Clean COIL Technology Project
O. Chiyodl wet li-.stone Scrubber
E. Pure Air's wet U-.tone SCrubber

F. SOx·NQx·ROx·80x Process
G. Selective tlon-Cltalytic Retb:::tion
H. Sl ipstre. frOli Shlwnee Unit
I. Feed to GSA U"lit: SOllIe relnOved flyash WlS reinjected to sillJlate conposltion of

the flue las streMt leaving the boiler
J. Can be configured either IS series or perillel flow

11



Tablo 2-2 Definition of Normal and Btandard Volumetrio Units for 
Each Plant 

dscfm 

Nd: Norml cubic maters 
dscm: Dry stsrdard chic meters 
dscfm: 0~ standard c!hic fnt per minute 

12 

Table 2-2 Definition of Normal and Standard Volumetric units for
Each Plant

Pressure is 1.0 8tmoscnere for ell Dlants

Hm' dscm dad...

Coal Creek Dry. D"C 3% OZ Dry. ZD"C

Boswell O"C Dry

SDrinaerville Dry. ZD"C 3% OZ Dry. D"C

Cardinal D·C Drv. ZO·C

Baldwin '. D· Dry

Hi les Dry. D·C 3% OZ

SHON Dry. D·C 3% 02 Dry. ZD·C

Yates D·C Dry. 20°C

BaillY Dry. 20°C 3% OZ Dry. O·C

Nelson Dewey

HlIIIIllOnd Dry. ooe Dry. ZO·C

SOlith 4% OZ

Buraer O·C Dry. 1S.6·C

Ar8D8hoe Dry. O·C Dry. ZO·C

TlOO O·C Drv. ZO·C

GSA ( Shawnee ) O·C Dry, ZO·C

Hm':
dsem:
dad.:

Normal cubic -.ters
Dry standard cubic meters
Dry standard cubic feet per minute

12
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Table 2-3 Averaqe Coal Analyses tor Plants

coal Cref!:k Boswell Sprinoer,ille Cardinal Baldwin ttl les S_ 'ates aailly

Analysis, Weight Percent
;

Carbon 50.85 51.33 55.23 69.24 59.39 67.12 67.69 n.o 61.21

M'<drogen 3.36 3.50 4.35 5.61 4.12 4.47 4.51 4.83 4.45

"itr~ 0.76 o.n 1.0 0.81 1.11 1.40 1.41 1.52 1.05

Sul fur 0.96 0.70 0.64 3.11 2.88 2.61 2.44 2.74 3. IS

oxvgen 15.51 10.53 11.07 8.54 7.23 6.71 6.n 7.74 9.32

Chlorhle 0.000028 0.039 0.08 0.07 0.14 0.1

Fluorihl!> 0.000028 0.0073 <0.01 0.000097 0.01 0.0094

Ash 14.65 8.39 22.18 11.2 10.23 11.19 11.28 11.1 10.36

Moisture 14.00 24.82 5.53 1.4 14.97 6.5 5.9 0 10.35

Totel 100.00 100.00 100.05 100.01 100.00 100.00 100.00 99.93 100.00

NNY Btu/lb 8203 10 474 9 814 11964 10 626 12 090 12 258 12 697 II 103

1.3



Table 2-3 Averaqe Coal Analyses for Plants, (continued)

Nelson Dewey H..-ord Soli th Burger

Baseline RebJrn OfA* LNB* Basel joe low NO StlRS*

Weight Percent
;

Carbon 61.41 62.86 65.90 67.12

Hwroaen 4.33 4.45 4.40 4.54

Nitroaen 1.10 1.02 1.37 1.46

Sui fur 1.47 1.32 1.5 1.6 2.90 2.85 3.4

Oxygen 8.78 10.06 6.46 6.50

Chlorine 0.19 0.17

Fluorine 0.0080 0.0059

Ash 7.32 7.82 9.5 9.1 9.05 8.29 12.0

Moisture 15.59 12.48 4.7 3.8 9.83 9.24 2.05

100.00 100.01 100.09 100.18

HHY, BtU/lb 11 387 11 688 13 056 13 276 11 882 12 062 12 620

*OfA = OVer-fire Air
LN. :I: Low NO. Burner
StlRI = SO.. NO.. ROu 80.

14



Table 2-3 Averaqe Coal Analyses for Plants, (continued)

""'l"Pol GSA. Shawnee Plant
Arapahoe Plant

liDO Plant Series Parallel
.

Basel1ne SNCR* Baseline 0_ Basel ioe 0...,

Weight, Percent

Carbon 62.88 65.10 63.9 64.8 65.8 64.8

Mydrogen 4.41 4.57 4.7 4.7 4.8 4.4

NitrOOMli 1.59 1.66 1.2 1.3 1.3 1.3

Sul fur 0.43 0.44 3.4 2.6 2.6 2.5 2.6

Oxwen 10.67 10.04 4.9 5.3 6.1 6.0

Ash 8.81 8.58 12.0 11.4 11.2 9.5 12.0

Moisture 11.2 9.6 11.2 10.0 10.0 9.0

Total lDO.DOO 1DO. 000 99.9 99.9 100.0 100.1

MMV Btu/lb 12 565 12 638 12 7DO 11 244 11 516 11 T79 11 518

·Selectlve Non-Catalytic Reduction

15



1 
I 

111111111 
I 

I 
II 

11 
IIll 

1 

1 i i i i i i i pi i i 1.1 

Table 2-4 Averaqe Coal Analyses for Plants - Trace Elements

Coal Creek Boswell SDringervi lle Cardinal Baldwin Niles SII0X 'etes Bai IIv

Minor/Trace ELements, ppm

Antimony NO< 37 • 0.37 1.5 B 21 A 0.49 1.1 0.9 0.61 0.64

Arsenic 9.4 1.4 2.9 13 2.6 33 34 2.3 2.8

Bari ..... 330 320 321 22 51 55 63 80 42

Hervll iUli 0.67 0.18 1.1 1.3 1.0 1.9 2.3 1.1 1.7

80ron 140 Z30 100 96 160 n 53 100 201

Cadlll .... 110< 0.9 • 0.06 110< 0.5 • 0.12 0.54 110< 0.3 • ND<0.3 • 0.30 2.7

Chromit.... 8.2 3.2 9.2 18 Z5 16 15 Z5 42

Cobol t 2.2 1.0 3.5 4.4 A 3. I 6.3 5.4 3.5 2.5

COIlDOr 7.0 5.2 13 8.9 8.3 15 14 36.0 AU 9.4

lead 7.3 3.9 110< 5.0 • 6.6 9.3 13 13 8.0 7.6

Manaanese 97 102 81 56 40 Z5 27 23 29

Mercury 0.08 0.05 0.037 0.048 0.06 0.21 0.26 0.077 0.10

Mol 2.3 4.1 2.2 3.2 A 6.2 110< 3 B 110< 3 A 22 7.2

Nickel 2.6 2. I 5.7 14 16 18 15 30 23

SeleniUII 110< 1.3 • 0.66 0.86 A 23 3.2 110< 0.6 • 0.90 2.3 1.3

Vanedh.. 15 6.3 27 32 29 28 26 39 48

Chloride 1400 I 000

Fluoride 100 94

Sul flte

Phos""orus 103 120 84 119

NO< VaLue shown is detection li.it.
• Of the calculations contributing to the average value shown, all inch.de a non-detect Measurefllellt.
A Of the calculations contributing to the average value shown, one includes a non-detect ..asurelllent.
8 Of the ulculations contributing to the average value shown, two include I non·detect Measurement.
U Uncertainty (= 951 Confident Li.it): Equal to or greater than 100 percent of value.
N Uncertainty Li.it not known or not calculated.
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Table 2-4 Averaqe Coal Analyses for Plants - Trace Bleaents, (continued)

Nelson Dewey HIIIIIIIOOd SIoith
Burger

Basel ine lteburn OfA lNt Basel ine low NO

Minor/Trace Elements oem

Antimonv 1.4 1.5 1.2
;

1.5 NO< 1.0.

Arsenic 10 7.1 17 23 4.2 3.6 5.0

Bar hill 170 99 54 57 47

Bervll iln 3.1 2.9 1.4 2.2 10< 10 NO< 10 0.67

Boron

Cadlnit.lll 32.0 A 41.0 A ND< 0.11 IN NO< 2.6 • NO<2 2.0 NO< 0.3 •

ChrOllli ... 9.4 8.2 22 17 17 17 15

Cobalt 8.3 6.1 3.0 2.5 2.3

Coa>er 38 34 14 13

leed 31 14 5.1 7.3 18 20 5.3

Manganese 22 24 17 14 33 16 19

Mercurv NO< 0.10 • NO< 0.10 • 0.15 0.14 0.064 o.on 0.13

IIol 3.2 AU NO< 3.6 AN 8.6 11

Nickel 23 40 27 17 6.7 6.8 8.0

Selenh. NO< 1.0 • NO< 1.0 • 3.8 3.7 2.3 1.6 2.7

Vanadi ... 37 26 53 78 22

Chlodde 29C 45 C 410 340 • 370

Fluoride tID< 4.4 #I NO< 3.4 • 70 91 70

Sulfate

Pho""'orus 240 140 92 73

NO< Value shown is detection li.it.
• Of the calculations contributing to the average value shown, all include 8 non-detect ._surellent.
A Of the c8lclilations contributing to the average value shown, one includes a non-detect •••urlllef'lt.
B Of the calculations contributing to the .ver~ valU1!' ahOM'l, two include. non-detect "sure.ent.
U Unt:erteinty (s 951 Confident Li.it): Equal to or greater than 100 percent of value.
N Uncertainty 1hlit not known or not calculated.
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Table 2-4 Average Coal Analyses for Plants - Trace Eleaents, (continued)

Arapahoe AirPol GSA 511_

llDD Plont Series Parallel

Baseline SNCR 8aseline D_ Basel fne D_

Minor/Trace Elements. ppm

Ant; IllOIlY D.48 NO 0.5 ND 0.5 NO 0.5 ND 0.05

Arsenic 0.48 0.64 45 4.0 4.0 5.0 5.0

Sari .... 419 339 54 115 612 58 64

Beryl! 1\. 0.22 0.55 U 1.6 0.6 1.1 0.8 1.1

Boron 55.0 AU

CactniUll NO<O.05 8N <0.06 8N 0.11 U 0.04 0.1 0.09 NO 0.05

Chr~ilJl 1.1 1.4 U 16 14 17 16 17

Cobolt 0.9 1.3 3.9 4.0 4.0 4.0 5.0

C~r 2.7 3.7 7.0

leed 2.1 2.2 6.3 4.0 5.0 5.0 5.0

M."...,...e 4.2 5.2 26 17 32 31 24

Mercury 0.021 0.019 U 0.15 0.075 0.065 0.075 0.065

Mol 0.1 au 0.5 0.58

Nickel 0.6 1.0 13 9.0 7.0 12

Selenh. 0.82 1.5 U 1.8 1.0 3.0 2.0 2.0

Y8Nldi ... 3.0 4.3 24 26 29 30 47

Chloride 22 16.0 N 1 200 200 200 200 200

Fluoride 84 110

Sul fate

Phosohorus 410 317 96

ND< value shown i. detection 1iait.
• Of the c.lcut.tions contributine to the average value shOWJ, all include 8 non-detect lIeuureMent ..
A Of the ealculatione contributing to the 8wr-ve value shown, one includes 8 non-detect •••ureMet\t.
B Of the calculations contributing to the avenge wlue shown, tllfO include 8 non-detect _uur.-ent.
U Uncertainty (. 951 Confident U.ft): E~l to or greater then 100 percent of velue..
" Uncertainty I i"it not krtoN'l or not calCUlated.
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Table 2-5.1 Emission Factors, Aldehydes and Ketones

CardinaL Baldwin

Coal Creek Boswe:ll spdngervi lle Non Soot lion Soot
N; les SlIOX Yates 8aHly

8lowing Blowing

Units: lb/1012 Btu

Acetone Ne 1100. au 31. 8N NO< 1.0 • Ne Ne 8.4 AN

Aceta Icl\yde 67. NO< 1.1 • NO< 0.4 • NO < 4.8 AN 14 89. U 390 8.6 U NO< 0.89 AN

Acrolein NO<2.2 • NO< 3.4 A 3.5 U 41. U 8.3

8enzo ldehyde 5.8 U 16

2 5-0i...thyl benzaldehyde 15. AU 14

n-8utyraldehyde 19. AU NO< 7.2 A

2-8utanone (Methyl ethyl ketone) 9.8 U NO< 5.0 • 48. 8N 3.7 U 5.1 au NO< 8.3 •

ero,onaldehyde NO<7.1' NO< 6.3 8

Fo.... ldehYde NO<1.8 au NO< 1.7. 1.4 8N 60. AN NO< 1.7 au 3.9 AU 57 24. U 11. N

He,aldehYde NO< 6.6 B 9.9

2-Hex8l'1Of'Mt 12. U 7.8 au 19. AU

4-Methvl-2-Pentanone 6.0 au NO< 5.0 au NO< 5.8 •

Prooanal (Proo;onaldehYdel 12. U NO< 1.7 • 6.0 au 25. U 13. U

o-TolualdehYde NO< 2.0 • 8.7 AU

IIID· TolualdehYde 1.8 A 5.8

ValeraldehYde 11. III 5.2 U

iso-ValeraldehYde NO< 4.6 • NO< 4.0 •

, 4-BenzOQUinone NO< 5.2 •

MD< Value shown is detection 1i.it.
• Of the calculations contributing to the average value shown, all include a non·detec:t Measurelllent.
A Of the calculations contributfng to the average value shOWl, one includes I non·detect ••sure.ent.
B Of the calculations contributing to the average value shown, two include a non·detect ..surellent.
U Uncerhinty (= 95% Confidence Li.it): Equel to or greater than 100 percent of value.
N Uncertainty (illh not knoMl or not calculated.
tiC Not calculated.
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Table-Z-S.l Emission Factors, Aldehydes and Ketones, (continued)

Nelson Dewey H_ Snli th 8ur er

Baseline Reburn OF" LN8 Basel hle low NO Basel ioe SNR8

Units: lb/1012 Btu

Acetone 4 1 N

AcetBldhyde 2.7 8N NO< 2.5 • ND< 4.& AN 4.3 u

Acrolein ND< 5.& •

Benza ldehyde

2 5-Di_thyl benzaldehYde

n-8utvraldehYde

2-8utenone (Methyl ethvl ketone)

CrotonaldehYde

F0""" IdehYde 2.0 8N NO< 2.5 • NO< 4.0 8N 1.3 U 7.8 N

He.aldehYde

2-Hexanone

4-Hethyl-2-Pentenone

Propanal (Prooionaldehyde)

o-Tolualdehyde

Il/p-Tolualdehyde

Valeraldehyde

iso-Valeraldehyde

1 4-Benzoquinone

ND< Value shown is detection l illit.
• Of the caLculations contributing to the average value shown, all include a non-detect .eesure.ent.
A Of the calcuLations contribJting to the average value shown, one inellaes I non-detect ....ure.ent.
8 Of the calculations contrfbutlng to the ayerage value shown, two include 8 non-detect ..sure.ent.
U Uncertainty (= 951 Confidence Li.it): EquIIl to or greater th., 100 percent of vahle.
III Uncertainty U.it not knowt or not calculated.

20


	[Attachment 27 ] AP-42  Section 1.1 Coal
	Tables & Figures

	[Attachment 38] JEA Northside Final Technical Report Compend
	Table of Contents
	1.0  OVERVIEW
	1.1  Awards and Reports
	1.2  Abbreviations
	2.0  PROJECT HISTORY
	2.1  Background
	2.2  Project Organizational Structure
	2.3  Project Scope
	2.4  Summary Project Schedule
	3.0  PROJECT TECHNICAL OVERVIEW
	3.1  Circulating Fluidized Bed (CFB) Boilers
	3.2  Northside CFB Boilers Design Parameters
	3.3  Limestone Preparation System
	3.4  Air Quality Control System (AQCS)
	3.5  Turbine Generator and Balance of Plant Systems
	3.6  Fuel Handling System (Coal, Pet Coke, and Limestone)
	3.7  Ash Handling
	3.8  Reuse Water
	3.9  Ash Processing and Storage
	4.0  START-UP
	4.1  Modifications During Start-up and Initial Operation
	5.0  OPERATIONS AND MAINTENANCE
	5.1  Unit 2 Operations Summary
	5.2  Unit 2 Maintenance Summary
	5.3  O&M Staffing
	5.4  O&M Costs
	6.0  MODIFICATIONS AND UPGRADES (PHASE II)
	6.1  Intrex Design Modifications
	6.2  Expansion Joint Modifications
	6.3  Stripper Cooler Modifications
	6.4  Limestone Silo and Feed System Modifications
	6.5  Limestone Preparation System Modifications
	7.0  PERFORMANCE TESTING
	7.1  Introduction
	7.2  Test Protocol
	7.3  Test Schedule
	7.4  Summary of Test Results
	7.5  Boiler Efficiency Tests
	7.6  AQCS Inlet and Stack Tests
	8.0  CAPITAL COSTS
	8.1  Capital Cost History/Overview
	8.2  Capital Improvement Projects - Phase 1
	8.3  Capital Improvement Projects - Phase 2
	8.4  Capital Improvement Projects Going Forward
	8.5  Commercialization of Large Scale CFB Combustion Technology
	APPENDICES
	APPENDIX A - DRAWINGS
	APPENDIX B - MAJOR EQUIPMENT LIST
	APPENDIX C - UNIT 2 OPERATING DATA
	APPENDIX D - CAPITAL COST DATA
	FIGURE 3-1  NORTHSIDE CFB PROCESS LAYOUT
	TABLE 3-1  BOILER DESIGN PARAMETERS
	TABLE 3-2  FUEL SPECIFICATIONS
	TABLE 5-1  ANNUAL OPERATING AND AVAILABILITY DATA
	TABLE 5-2  COMPARISONS TO NERC DATA
	TABLE 5-3  AVERAGE DAILY WATER FLOWS
	TABLE 5-4  STACK EMISSIONS DATA
	TABLE 5-5  ASH PRODUCTION RATES
	TABLE 5-6  MAJOR UNIT 2 OUTAGES
	TABLE 7-1  100% PITTSBURGH 8 FUEL TEST RESULTS
	TABLE 7-2  50/50 BLEND PITT 8 COAL AND PET COKE TEST RESULTS
	TABLE 7-3  ILLINOIS 6 COAL TEST RESULTS
	TABLE 7-4  80/20 BLEND PET COKE AND PITT 8 COAL TEST RESULTS
	TABLE 7-5  SO2 REMOVAL EFFICIENCIES - 100% PITT 8 FUEL
	TABLE 7-6  SO2 REMOVAL EFFICIENCIES - 50/50 BLEND PITT 8 COAL AND PET COKE
	TABLE 7-7  SO2 REMOVAL EFFICIENCIES - ILLINOIL 6 COAL 
	TABLE 7-8  SO2 REMOVAL EFFICIENCIES - 80/20 BLEND PET COKE AND PITT 8 COAL
	TABLE 7-9  PART LOAD TEST RESULTS - 100% PITTSBURGH 8 FUEL
	TABLE 7-10  PART LOAD TEST RESULTS - 50/50 BLEND PITT 8 COAL AND PET COKE 
	TABLE 7-11  PART LOAD TEST RESULTS - ILLINOIS 6 COAL
	TABLE 7-12  PART LOAD TEST RESULTS - 80/20 BLEND PET COKE AND PITT 8 COAL

	[Attachment 39] JEA Test Report 50 50 Blend
	Table of Contents
	1.0 Introduction
	1.1 Test Schedule
	1.2 Abbreviations
	2.0 Summary of Test Results
	2.1 Test Requirements
	2.2 Valve Line-Up Requirements
	2.3 Test Results
	3.0 Boiler Efficiency Tests
	3.1 Calculation Method
	3.2 Data and Sample Acquisition
	4.0 AQCS Inlet And Stack Tests
	4.1 System Description
	4.2 Unit Emissions Design Points
	4.3 Emission Design Limits and Results
	4.4 Flue Gas Emissions Test Methods
	4.5 Continuous Emission Monitoring System
	Attachments
	Attachment A
	Attachment B
	Attachment C
	Attachment D
	Attachment E
	Attachment F
	Attachment G
	Attachment H
	Attachment I
	Attachment J
	Attachment K
	Attachment L
	Table 1 - Tests Results - 100% Load
	Table 2 - Boiler & SDA SO2 Removal Efficiency
	Table 3 - Test Results - Partial Loads
	Figure 1 - General Arrangement Plan, Drawing NO. 3847-1-100, Rev 3.
	Figure 2 - General Arrangement Elevation, Drawing NO. 3847-1-101, Rev. 3
	Figure 3 - Fabric Filter East End Elevation, Drawing NO. 3847-9-268, Rev. 2
	Figure 4 - General Arrangement Unit 2  ISO View (Right Side), Drawing NO. 43-7587-5-53
	Figure 5 - General Arrangement Unit 2 Front Elevation View A-A, Drawing NO. 43-7587-5-50, Rev. C
	Figure 6 - General Arrangement Unit 2 Side Elevation, Drawing NO. 43-7587-5-51, Rev. C

	[Attachment 40] JEA Test Report 100 %
	1.0 INTRODUCTION
	1.1 Test Schedule
	1.2 Abbreviations
	2.0 SUMMARY OF TEST RESULTS
	2.1 Test Requirements
	2.2 Valve Line-Up Requirements
	2.3 Test Results
	3.0 BOILER EFFICIENCY TESTS
	3.1 Calculation Method
	3.2 Data and Sample Acquisition
	4.0 AQCS INLET AND STACK TESTS
	4.1 System Description
	4.2 Unit Emissions Design Points
	4.3 Emission Design Limits and Results
	4.5 Continuous Emission Monitoring System
	ATTACHMENT A
	ATTACHMENT B
	ATTACHMMENT C
	ATTACHMENT D
	ATTACHMENT E
	ATTACHMENT F
	ATTACHMENT G
	ATTACHMENT H
	ATTACHMENT I
	ATTACHMENT J
	ATTACHMENT K
	ATTACHMENT L
	ATTACHMENT M
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6

	[Attachment 41] Stack Test Spurlock Gilbert 3 HAPS 1 of 2
	[Attachment 41] Stack Test Spurlock Gilbert 3 HAPS 2 of 2
	[Attachment 42] Filtratiion Media EPA ETV Certified 3-08
	Summary
	MinMaxMean

	[Attachment 43] Highwood PM2.5 Hal_Taylor_PM2_5_expert repor
	[Attachment 44] Moretti et al.  PM2.5 Control WESP
	[Attachment 45] Indigo Agglomerator Slides HTH 11-3-06
	Indigo �Agglomerator�� 
	   Agglomerated Particles
	Agglomerator Is Like An ESP
	Agglomerator Is Not Like An ESP
	THE INDIGO AGGLOMERATOR
	THE BENEFITS
	Tarong Power Plant -Australia
	Mississippi Power�Plant Watson�Unit 4
	Mississippi Power - Plant Watson �Agglomerator Lift In Place
	                      Watson ESP Outlet Tests �                 Emerald Coal             April 2004
	Watson ESP Outlet Tests Method 17�West Elk Coal – April 2003
	Drummond Sub Micron Particles
	OPACITY TREND AT PLANT WATSON�
	INLET FIELD ELECTRICAL IMPROVEMENT
	OUTLET FIELD ELECTRICAL IMPROVEMENT

	[Attachment 46] PM Agglomerator Mega 2006
	Welcome Screen
	Main Menu
	Sessions Listing
	Symposium Committee
	About A&WMA
	Copyright Page
	Table of Contents
	Keynote & Plenary: United States and Global Utility Mercury Emissions and Their Controls
	U.S. DOE's Hg Control Technology RD&D Program - Making Great Strides, But More to Be Done . . .
	Clean Air Mercury Rule: Multipollutant Approach to Power Plant Pollution
	Status of States Strategies to Address Mercury Emissions from Coal-Fired Power Plants
	Canada Wide Standards Mercury Measurement Methodologies for Coal-fired Power Plants

	Session 1: Full Scale Field Tests and Demonstrations
	Mercury Control from Power Plants
	TOXECONTM Clean Coal Demonstration for Mercury and Multi-Pollutant Control at We Energies Presque Isle  Power Plant
	Multi-Pollutant Emissions Control with SDA/FF Technology at Black Hills Power
	Field Testing of Activated Carbon Injection Options for Mercury Control at TXU's Big Brown Station
	Enhanced Vapor Phase Mercury Removal Using Activated Carbon Injection Across the Indigo Agglomerator
	Mercury Reduction in Coal Fired Power Plants using MinPlus Sorbent through Furnace Sorbent Injection
	New Full-Scale Results from B-PAC Control Trials
	Demonstration of Amended SilicatesTM for Mercury Control at Miami Fort Station
	Field Evaluations of Carbon Sorbents
	TOXECON IITM and High-Temperature Reagents or Sorbents for Low-Cost Mercury Removal
	Impact of Coal Blending and SO3 Flue Gas Conditions on Mercury Removal with Activated Carbon Injection at Mississippi Power's Plant Daniel
	Mercury Control by EPRI MerCAPTM Process
	Field Studies of Combustion Modifications on Power Plant Mercury Emissions
	Testing of K-FuelTM at Coal-Fired Units

	Session 2: Mercury: Oxidation Technologies
	Predicting Mercury Retention in Utility Gas Cleaning Systems with SCR/ESP/FGD Combinations or Activated Carbon Injection
	Modeling Tool for Evaluation of Utility Mercury Control Strategies
	Quantitative Prediction of Hg-Capture Enhancement by Calcium
	SCR Catalyst with High Mercury Oxidation and Low SO2 to SO3 Conversion
	A Three-Year Assessment of Mercury Mass Balance from Lambton's Coal Fired Boilers Equipped with FGD and SCR
	Mercury Oxidation Across SCR Catalyst at LG&E's Trimble County Unit 1
	Large-Scale Mercury Control Technology Testing for Lignite-Fired Utilities Œ Oxidation Systems for Wet FGD
	Hg Oxidation Compared for Three Different Commercial SCR Catalysts
	Pilot Testing of Oxidation Catalysts for Enhanced Mercury Control by Wet FGD
	The Development of a Pilot-scale Slipstream Facility  with Multi-function on Evaluation of Mercury  Oxidation and Capture at  a Coal-fired Utility Boiler
	Study of the Effect of Chlorine Addition on Mercury Oxidation by SCR Catalyst under Simulated Subbituminous Coal Flue Gas
	Mercury Control Evaluation of Furnace Halogen Injection at TXU's Monticello Unit 3
	Bench-scale Kinetics Study of Mercury Reactions in FGD Liquors
	Pilot Plant Testing of Elemental Mercury Re-emission from Wet Scrubbers
	Wet FGD Additive for Enhanced Mercury Control
	Mercury Capture and Fate Using Wet FGD at Coal-Fired Power Plants
	Pilot Scale Test Results on Plasma-Enhanced Electrostatic Precipitation Technology for Mercury Removal

	Poster Session: Mercury Oxidation
	Simultaneous Removal of Gaseous Elemental Mercury and Dichlorobenzene from Flue Gas using Reactive Species Produced from Dielectric Barrier Discharge and Short-wavelength UV
	MHI Mercury Removal System - Combination of HCl Injection System and ORP Control System
	Role of Sulfides in the Sequestration of Mercury by Wet Scrubbers

	Poster Session: Mercury Sorbents
	Performance of Activated Carbon Produced from Fort Union Lignite Coal
	Slipstream Baghouse Evaluation of Design and Operating Parameters that Affect Mercury Removal
	Fundamental Studies of Unburned Carbon and Their Impact on Mercury Adsorption from Power Plant Flue Gases
	Mercury Speciation and Control during Combustion of U.S. Lignites in a 1-MWth Circulating Fluidized Bed Combustor
	Fabric Filter Size Impacts on Mercury Control Using Activated Carbon Injection
	Mercury and NOx Control for Low-Rank Coals
	Palladium Sorbents for Mercury, Arsenic & Selenium Capture from Fuel Gas

	Poster Session: Multi-pollutant
	When East Meets West, New Technology from Romania Reduces Fuel Consumption and Emissions with Virtually No Capital Costs.

	Poster Session: NOx
	Low NOx Combustion System Solutions for Wall Fired, T-Fired and Turbo Fired Boilers
	Thomas Hill 3 SCR Retrofit Design Approach Avoids Increases in Draft Requirements
	A New Approach for Hybrid SNCR/SCR
	Clean Coal Power Initiative: Reducing Emissions While Improving the Operating Efficiency and Reliability at Dynegy Inc.'s Baldwin Energy Complex

	Poster Session: SO2
	The Use of Mg(OH)2as a Replacement for DBAin Limestone Scrubbing
	Design Considerations for Baghouses Treating Flue Gas From High Sulfur Coal Combustion
	Vertical Integration of FGD Systems - Design, Benefits, & Project Execution of CAIRtech

	IGCC/PC: Panel on Emission Challenges & Costs for New Plants
	Economic Implications of Carbon Sequestration on Future Retrofit Costs Coal-Fired Power Plants
	PC /IGCC Panel
	Environmental Footprints and Costs of Coal-Based IGCC and PC Plants
	Advanced Coal Cost and Emissions Update

	Session 3: Mercury: Sorbents
	The Interactions of SO2 and SO3 on a Carbon Sorbent and Their Impact on Mercury Capture
	Full-Scale Evaluation of Carbon Injection for Mercury Control at a Unit Firing High Sulfur Coal
	Results in Scaling Up Concrete-Friendly Sorbents
	FA100: Mineral Based Mercury Sorbents
	A Novel Process for On-site Production of Mercury Sorbents
	Sorbent Injection into a Slipstream Baghouse for Mercury Control: Long-Term Test Operations and Results

	Session 4: NOx Control: Combustion & Post Combustion
	Applying Nonlinear Signal Analysis Techniques to Flame Scanner Signals to Improve Staging of Cyclone Boilers for NOx Control
	The First 100 GW of SCR in the U.S. - What Have We Learned?
	Selective Catalytic Reduction System Performance and Reliability Review
	Advanced In-situ NOx Sensor Development
	Steag's Long-Term Catalyst Operating Experience and Cost
	NOx Reduction at Consumers Energy Dan E. Karn Generation Station
	SCR Catalyst Management: Enhancing Operational Flexibility
	Large Particle Ash (LPA) Screen Retrofits At Coal-Fired Units In Ohio, Indiana, Pennsylvania, Alabama & Germany
	Performance Testing and Modeling of an Advanced SNCR NOx Control System
	On-Line Ammonia Slip Process Monitoring in Post-Combustion NOx Control Equipped Power Generating Stations
	Expanded Experience with an In-situ Ammonium Bisulfate Fouling Probe
	Sootblowing Optimization for Opacity Control

	Session 5: SO3 Control
	A Review of Sulfuric Acid Formation and Behavior in Coal-Fired Power Plants
	A System Approach to SO3 Mitigation with Trona
	Sulfur Trioxide Reduction Technology Demonstrated at Dominion Energy's Chesterfield Plant
	Demonstration of SBS InjectionTM for SO3 Control Upstream of a Pilot Baghouse
	Use of Magnesium Hydroxide for Reduction of  Plume Visibility in Coal-Fired Power Plants
	Hydrated Lime for SO3 Removal
	Benefits of Effective SO3 Removal in Coal-Fired Power Plants: Beyond Opacity Control

	Session 6: SO2 Control: General Assessments
	Updating Capital Cost of SO2 Control Technologies in the Integrated Planning Model and the Coal Utility Environmental Cost Model
	Cost Development of Single Absorber Open Spray Tower Limestone Forced Oxidation FGDs During the Last 20 Years - STEAG's Experience
	Repair or Replace - What to do with a 20-Year Old Scrubber: East Kentucky Power Cooperative's Spurlock Unit 2 WFGD Retrofit
	Flue Gas Treatment System Design Considerations for the City of Hamilton Oxygen Firing Demonstration

	Session 7: Multi-Pollutant Controls: Performance, Economics, & Impacts
	Computer Modeling to Assist in Evaluation of Multi-Pollutant Control Technologies
	Boiler Optimization for Multi-Pollutant Control:  Mercury and NOx Emissions
	Multi-Pollutant Control from Pulverized Coal-fired Boiler OP-430
	Multi-Pollutant Control Project at Huntington Unit 2
	Advanced Ammonia Scrubbing for SO2 Control
	A Pilot Scale Evaluation of the Electrocore Technology as a Multi-Pollutant Control Technology
	MHI High Efficiency System - Proven technology for multi pollutant removal
	Impact of Fabric Filter Media and SDA Operations on Multi-Pollutant Emissions
	Simultaneous Scrubbing of the Full Array of Flue Gas Acid Gases

	Session 8: SO2 Control: Application Experience
	Wet Flue Gas Desulfurization (WFGD) Upgrade at the Trimble County Generating Station Unit 1
	Duke Energy-Carolinas' WFGD Retrofit Program: Site-specific Innovations and their Implementation
	WFGD Case Study - Maximizing SO2 Removal by Retrofit with Dual Tray Technology
	SO2 Emission Controls for Small Boilers
	The Influence of Nozzle Arrangements in Wet FGD Scrubbers
	Investigations on Aluminum-Induced Limestone Blinding at Wet FGD Plants Producing Gypsum
	EPRI FGDExpert Demonstration Results at Georgia Power's Plant Yates Unit 1 Chiyoda FGD System

	Session 9: Particulate Control
	Utility Boiler Baghouse Update - 2005
	Reducing PM 2.5 Emissions  Using the Indigo Agglomerator
	A New Multi-Stage Collector (MSCTM) Concept
	The Effects of Unburned Carbon Properties on Electrostatic Precipitator Performance Modeling

	Session 10: SO2 Control: Materials
	Materials Selection and Optimization for Wet Flue Gas Desulfurization Control Systems
	Corrosion resistance of duplex and super duplex stainless steels for wet flue gas desulphurization
	Mist Eliminators - Proper Material Selection Can Reduce Maintenance Costs and Improve Reliability in Wet Scrubbers
	Increasing Capacity of Existing Limestone Grinding Systems While Reducing Grind Size
	Rotary Drum Vacuum Filters for Production of Wallboard-Grade Gypsum

	Session 11: Coal Analysis and Ash Benefication
	Improvement of Extractive Measurement Methods for Pulverized Coal at the EPRI Coal Flow Loop
	Demonstration of an On-line Elemental Coal Analyzer at TVA's Cumberland Plant
	A Novel Process to Beneficiate High Carbon Ash for Concrete
	Demonstration of Fly Ash Beneficiaton by Ozonation at PPL Montour SES
	The Impact of Mercury Control Technologies on the Leaching of Hg, Ni, As, Se Cd, and Pb from Coal Utilization Byproducts


	Help
	Print
	Search
	Exit

	[Attachment 47] PM2.5 Control WESP Slides HTH 11-2-06
	EPA PM2.5 Standards
	
	New Coal-Fired Power Plant APC Configurations – Active Projects – Proposed Projects
	Why Wet ESP?

	[Attachment 48] Cedar Bay Stack Test Data
	Sheet1

	[Attachment 49] Thoroughbred Permit Rev. 2 2-17-05
	[Attachment 50] Stack Test HAPS 1996-07 Air Toxics Emission 

